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KOEHRING MODEL 304 LIFTING CRANE 




GENERAL DESCRIPTION 



The Koehring Model 304 Lifting Crane maybe operated with a single 
line, two part line or three part line of hoisting cable. (For the 
reeving of cable to meet these three classifications see pages 
81 and 82.) Lifting Crane capacities as shown on page 28 are 
based on normal line speeds and line pulls for average Lifting 
Crane work. For loads between 18,000 lbs. and 12,000 lbs., a three 
part line should be used. For loads between 12,000 lbs. and 
6,000 lbs., a two part line should be used. For loads of 6,000 lbs. 
and under, use a single part line. A three part line reduces hoist 
speed and line load two-thirds - a two part line, one half. 
Loads on hoist drum, hoist clutch and hoist brake are reduced 
proportionately. In computing lifting capacities, the weight of 
the hook block (250 lbs.) must be added to the load. Koehring 
Cranes are so designed that loads may be lowered against the 
gears to assist in careful handling of loads. This is accomplish- 
ed by disengaging the engine clutch, engaging the hoist clutch 
and releasing the brake slightly. This rotates the gears back- 
ward and retards the movement of the load. (For Lifting Crane lev- 
er operation, see Working Operations for Hoisting and Lowering a 
Load, Page 58) . 



GENERAL USE 
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Lifting Cranes are used for unloading steel from carriers; plac- 
ing steel In the construction of bridges, buildings, ships, etc.; 
lifting concrete buckets; and material handling at warehouses, 
supply yards, -factories, shipyards, docks, etc. 
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KOEHRING MODEL 304 CLAMSHELL CRANE 




GENERAL DESCRIPTION 



The Clamshell Crane is similar in every way to the Lifting crane 
except that It is used for excavating or material handling with 
a clamshell bucket and is equipped with a tagline cable to pre- 
vent the bucket from rotating or twisting the cables. (See page 
83.) A clamshell bucket may be equipped with teeth for new ex- 
cavation work in pits, trenches, foundations and under water. 
Buckets also are used without teeth for rehandling material or 
loading from stock piles. A clamshell bucket is operated by two 
cables, reeved as described on page 83. Both drum laggings are 
of the same diameter thus winding both cables at the same speed. 
The holding line lifts and holds the loaded bucket suspended. 
The closing line controls the closing and opening of the bucket. 
For smooth clamshell operation, the closing line drum clutch 
(right hand) should be adjusted just tight enough to close the 
bucket with a full load pnd then start slipping. The holding 
line drum clutch (left hand) should be adjusted tight enough to 
lift the bucket and load without slipping. (For working ranges 
see Pages 28, 29, 30 and 31. 

GENERAL USE 



Clamshell Cranes are used for excavation work In subways, build- 
ings, sand and gravel pits, drainage and Irrigation ditches - for 
stock piling and material handling. 
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KOEHRING MODEL 304 DRAGLINE 




GENERAL DESCRIPTION 



The dragline Is similar to a Lift Inc Crane except that it 5 s 
equipped with a fair lead (Figure 78, Pape 99), used as a drag 
cable guide to the drag drum; with smaller lagging on the ri^ht hand 
or drag drum (Figure 74, Page 95), and a dragline buclet for ex- 
cavating. The drarline bucket Is operated by two cables, which are 
reeved as described on Page 82. The hoist line lifts and holds 
the loaded bucket suspended and controls the digging depth. The 
teeth of the bucket penetrate for digging as the drag cable drags 
the bucket towards the machine over the material being excavated. 
It also balances the loaded bucket while being hoisted. The drag- 
line excavates material from a depth below the ground level of the 
machine. It can dig to varying depths, depending upon the length 
and angle of the boom, the nature of the material and the skill of 
the operator. It can deposit excavated material on either side or 
back of the machine or load into hauling conveyances. (For work- 
ing ranges, see Page 33.) 



GENERAL USE 



Draglines are used for digging and cleaning ditches , building dikes 
and levees, stripping mines and gfavel pits, placer mining or ex- 
cavating. 
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KOEHRING MODEL 304 PILE DRIVER 




GENERAL DESCRIPTION 



The Pile Driver is similar in every wav to a Lifting Crane except 
that it is equipped with a structural steel frame of either the 
stationary or swinging type known as leads which guide the hammer 
up and down for the pile driving Operation. Stationary leads are 
attached to the boom point and are raised or lowered by raising 
or lowering the boom. Swinging leads are suspended from the 
boom point by a cable operated by one of the hoist drums on 
the machine. Two types of hammers are the drop hammer and the 
steam hammer. The drop hammer is lifted and dropped on the 
piling. The steam hammer is placed on top of the piling and 
operated by steam led to it through a hose from an outside source. 
Each type of hammer is suspended on a cable leading from one 
of the hoist drums over the boom point sheave to the hammer. 

GENERAL USE 



Pile Drivers are used for driving piling for bridges, bridge piers 
and building foundations . They are also used for driving sheeting or 
piling around excavations to keep the sides from caving. 
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KOEHRING MODEL 304 SHOVEL 




GENERAL INSCRIPTION 



The Shovel Is designed especially for excavating purposes and Is 
equippedwith an attachment consisting of boom, dipper sticks said dip- 
per. A tapered drum lagging for operation of the dipper hoist 
cable Is mounted on the left end of the hoist drum shaft as In 
Figure 72, Page 95. On the right end of the same shaft a split 
drive sprocket for the operation of the crowd chain Is mounted. Al- 
thpugh the particular function of a shovel Is to dig from ground 
level up to the maximum digging height of the dipper, it maybe 
used for digging shallow trenches below ground level and between 
the crawlers. Because of the accuracy and speed with which the 
dipper can be controlled, a power shovel is ideal -for loading the 
material it digs Into trucks, wagons or other conveyances. (See 
Page 35 for working ranges.) 



GENERAL USE 



Shovels are used for digging and loading rock, earth and ore 
highway, general construction and mining work. 
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KOEHRING MODEL 304 PULL SHOVEL 




GENERAL DESCRIPTION 



The Pull Shovel corrbin.es sorre of the feetures of p dragline and a 
Shovel. The pull shovel digs as the dipper is pulled toward the 
machine like p dragline bucket and can be controlled with the same 
speed and accuracy as a shovel dipper. The main drum laggings 
are of the same size as those used in dragline crane service. A 
pin-connected gib frame at the front of the machine supports the 
cable sheaves employed in the boom and dipper raising and lowering 
operations. The boom and dipper handle are rigid members. This 
design of machine permits deep digging below ground level. (See 
Page 36 for working ranges). 

GENERAL USE 



Pull Shovels are used for trench digging for sewer lines and con- 
duit, basements and foundations. 
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GENERAL DESCRIPTION 

The Koehring Model 304 Lifting Crane is commonly known as a "com- 
bination 11 machine. With the exception of a few minor machinery 
changes in some instances, only the booms need to be changed to 
meet the requirements of various types of operations. All con- 
versions are powered by the same engine. With the exception of 
the shovel assembly , which requires one extra lever, no changes are 
made in the operating levers of the various units. The operators 
seat is mounted near the front on the right corner of turntable or 
deck where levers controlling all movements of the machine are 
within easy reach of the operator. Large windows at front, top 
and sides afford the operator a vision range of more than ISO 
degrees and at the same time protect him from the elements. As 
illustrated in the preceding pages and as described at various 
points throughout this manual, travel of the machine is accomplished 
by two endless crawlers made up of crawler shoes linked together 
by pins and driven over drive sprockets and idler rollers. NOTE: 
"Right hand side" or "left hand side" of the machine or any part 
of either side - as frequently referred to in this manual - means 
the right hand or left hand side when viewing the machine from the 
rear . 



IDENTIFICATION AND ADDRESSES OF MANUFACTURERS OF ACCESSORIES AND 
EQUIPMENT USED ON KOEHRING MODEL 304 EXCAVATOR 



AIR CLEANER, UNITED - MODEL T195-12495 


United Specialties Co., 
Chicago, 111. 


CARBURETOR, CARTER - M0DT3j 373S 


Carter Carburetor Co. , 
St. Louis, Mo. 


CLUTCH, TWIN DISC - MODEL B-111-P2 


Twin Disc Clutch Co., 
Racine, Wis. 


DISTRIBUTOR, AUTO-LITE - MODEL IGP4201 


Electric Auto-Lite Co. 
Toledo, Ohio. 


ENGINE, CHRYSIER - MODEL C36-520 


Chrysler Corporation, 
Industrial Engine DIv., 
Detroit, Mich. 


FUEL PUMP, "AC" - MODEL 1523869 


AC Division 

Goner al Motors Corp., 

Flint, Mich. 


GENERATOR, AUTO-LITE - MOEEL DGZ4801-A 


Electric Auto-Lite Co. 
Toledo, Ohio. 


GOVERNOR, PIERCE - MODEL A155V 


Pierce Governor Co. , 
Anderson, Indiana. 


OIL FILTER, DELUXE - MODEL JC 


Deluxe Products Corp., 
La Porte, Indiana. 


STARTER, AUTO -LITE - MODEL MAX4058 


Electric Auto-Lite Co., 
Toledo, Ohio. 


VOLTA® REGULATOR - MODEL VRP-4001-AX 


Electric Auto-Lite Co . , 
Toledo, Ohio. 
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INTRODUCTION 

This manual, consisting of three sections (Opera- 
tion, Maintenance and Parts), was prepared from 
the cumulative experiences of the Engineers who 
designed the Koehring Model 304 Excavator and the 
Field Service Engineers who have installed and 
serviced the machine in all parts of the world 
under every conceivable working condition. Every 
effort was made to present this valuable data simply 
and brief ly without sacrificing completeness so that 
the inexperienced operator can easily and quickly 
absorb the information he needs to be efficient in 
his work. We urge you to study this manual care- 
fully - it will pay you dividends later in the form 
of fewer troubles and better work. The experienced 
operator, too, will benefit by a careful study of 
all the material presented here because, in prepar- 
ing it expressly for the inexperienced, we have un- 
covered and presented many important details not 
ordinarily found in manufacturers* bulletins and 
other literature on the same subject. 
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MACHINE COMPONENTS, ASSEMBLIES AND ACCESSORIES 



KOEHRING CRAWLER 



5— REAR TUMBLER 

6— ADJUSTING BOLTS 

7— BOTTOM CRAWLER ROLLER 

8— CRAWLER FRAME 



1— DRIVE SPROCKET 

2— TOP CRAWLER ROLLER 

3— CRAWLER BELT 

4— FRONT TUMBLER 



_ CRAWLER 
Mk ROLLER 



SHOES 



TUMBLER AND DRIVE 
SPROCKET 
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MACHINE COMPONENTS, ASSEMBLIES AND ACCESSORIES 




TRACTION SHAFT ASSEMBLY 

1— TRACTION BRAKE 3— TRACTION BEVEL GEARS 

2— TRACTION JAW CLUTCH 4— TRACTION SHAFT 

5 — SWING GEAR 

FIG. 3 
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MACHINE COMPONENTS, ASSEMBLIES AND ACCESSORIES 

TURNTABLE ASSEMBLY 



FIG. 5 BOTTOM VIEW 





FIG. 6 TOP VIEW 


1 — TURNTABLE 


4— SIDE STAND 


2 — TURNTABLE ROLLER 


5— UPPER TURNTABLE GEAR CASE 


3— TURNTABLE PIVOT 


6— MAIN GEAR CASE 
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MACHINE COMPONENTS. ASSEMBLIES AND ACCESSORIES 

OPERATING MACHINERY 




FIG. 7 REAR VIEW 




FIG. 8 FRONT VIEW 
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1— SIDE STAND 

2— 2ND REDUCTION DRIVE 

3 — "A" FRAME 

4— 1ST REDUCTION DRIVE 




7— RADIATOR 

8— MAIN GEAR CASE 

9— OPERATING LEVERS 

10— BOOM HOIST SHEAVES 

1 1 — MAIN DRUMS 

12— TURNTABLE 
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SHAFT ASSEMBLIES 




FIG. 9 BOOM HOIST 
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MACHINE COMPONENTS, ASSEMBLIES AND ACCESSORIES 

CRUM LAGGINGS 

Various types and sizes of drum laggings are used for the various 
operating combinations to which the machine can be adapted. 
Illustrated below are the types of laggings used for the combina- 
tions indicated. Instructions for making all drum lagging changes 
are given under '’Equipment Changes For Various Operations", (Page 
96 ). 




FIG. 12 CRANE, CLAMSHELL AND PILE DRIVER 




FIG. 13 SHOVEL 




FIG. 14 
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Original from 

UNIVERSITY OF CALIFORNIA 






KOEHRING COMPANY 
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'KOEHRING 



FIG. 15 CRANE BOOM 

1— BOOM FOOT 2— CABLE GUARD 3— POINT SHEAVES 



SHOVEL ATTACHMENT ( 9 ) 

7— DOOR 

8— DIPPER 

9— TEETH 

10— DIPPER TRIP MECHANISM 

1 1 — DIPPER STICKS 

12— BOOM 

FIG. 16 

UNIVERSITY OF CALIFORNIA 



1— RACKING 

2— STOPS 

3 — POINT SHEAVES 

4— SADDLE BLOCKS 

5— DIPPER ANGLE BRACES 

6— SHEAVE BLOCK 
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MACHINE COMPONENTS, ASSEMBLIES AND ACCESSORIES 



PULL SHOVEL ATTACHMENT 



1— JIB FRAME 

2 — JIB FRAME SHEAVES 

3— BOOM FLEETING SHEAVE 

4— DIPPER ARM SHEAVE 

5— DIPPER ARM 



6— DIPPER ANGLE BRACE 



7— TEETH 



8— DIPPER 



9— DIPPER SHEAVE BLOCK 

10— BOOM 
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MACHINE SPECIFICATIONS 



Boom, Crane - length 35', two 
piece with two sheaves at 
point. Welded construction 
with four chord angles braced 
by diagonal struts. 

Boom, Pull Shovel - length 
IS ' -3" , all welded box type 
construction. 

Boom. Shovel - length 18', all 
welded box type construction. 
Shipper shaft mounted through 
center of boom. One piece 
continuous crowd chain oper- 
ating inside the boom. 

Capacity, Lifting - with 40* 
boom at 12* radius , 75$ of 
overturning load is 18,000 
lbs. with machine on firm 
level floor. 

Dipper, Pull Shovel - capacity 
3/4 cubic yard. Welded con- 
struction. 

Dipper, Shovel - capacity 3/4 
cubic yard. Welded construc- 
tion. 

Dipper Arm, Pull Shovel - 

length 6 ' -3" , all welded box 
type . 

Dipper Sticks, Shovel - length 
15', double, outside type , 
welded box construction. 

Hook Block, Crane - 10 ton ca- 
paclty, single sheave type 
with swivel hook. 



Length (from front of crawlers 
to rear of tail swing) 14*-10". 

Length, Crawler - 11* -8”. 

Light Plant - Kohler (1500 watt) 
Model E. 

Over All Dimensions - height 
(from ground to top of cab) 

10'-10i" . 

Rear End Radius - 9 ' -0" . 

Speed, Drum Shaft - 38.1 R.P.M. 
idle. 

Speed, Line (idle) - hoist 
(Crane, Clamshell, Dragline) 
159* per minute. Drag (Drag- 
line, Pull Shovel) 136* per 
minute. 

Speed, Swing - 3.5 R.P.M. 

Speed, Traction - 0.9 M.P.H. 

Steering Brakes (Tract ion Brakes ) 
= positive action controlled 
from operator's position. 
Crawlers can be steered in any 
direction with cab in any po- 
sition over carbody. As 
special safety feature both 
traction brakes can be applied 
at any time. 

Weight, Crane - approximately 
40,445 lbs. 

Weight, Shovel - approximately 

"'"45, 400 lbs. 

Width, Crawler - 9 ' -7” . 

Width, Crawler Shoe - 21" . 



ENGINE SPECIFICATIONS 



Chrysler, Model C36-520 gasoline engine, 8 cyl. "L" head, 3^-" 
bore, 4-7/8" stroke, 79 H.P. fully equipped with engine speed 
governed full load at 1700 R.P.M. 



Air Cleaner, United - Model 
T 135-12495. 



Generator, Auto-lite - Model 
G0Z4801-A. 



Automatic Choke, Pierce. 
Battery, Olobe" "^ Model V89. 
Carburetor. Carter - Model 37 3S 
Clutch, Twin Disc - Model 

- B-m-p's. 

Coll, Auto-lite - Model CE4028. 
Crankcase Capacity - 6 quarts. 
Distributor, Auto-lite - Model 

~ Tsrcsoi. 



Firing Order - 1,6, 2, 5, 8, 3, 7, 4. 
Fuel Pump, W AC" - Model 1523869 
Fuel Tank CapacTty - 55 gal. 



Governor, Pierce - Model A1557. 
Oil Filter, Deluxe - Model JC. 

♦ Radiator Capacity - 8 gal. 

Spark plugs, Auto-lite - Model 
#A5 . 

Spark Plug Gap - .025". 

Starter, Auto-lite - Model 
MAX4058. 

Valve Clearance (Hot engine) - 
Intake .010", Exhaust .012". 
. Voltage Regulator, Auto-lite - 
Model URP-4001-AX. 
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HCW TO DETERMINE LIFTING CRANE 
WORKING RANGES. (SEE TEXT, PAGE 27.) 




BOOM FOOT CENTER 




FIGURE 22 
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PRINCIPAL OPERATING MOTIONS OP SHOVEL 




FIGURE 23 

Traveling, swinging, and raising or lowering the boom are mo- 
tions common to all combinations of the Koehring Model 304 Exca- 
vator (Crane, Clamshell, Dragline, Pile Driver, Shovel and Pull 
Shovel.) Your manipulation of the crowd, rack-in and hoist mo- 
tions of the shovel determines the ease and speed at which you 
operate as well as the productive capacity of the shovel. With 
practice you will be able to crowd and hoist simultaneously while 
digging racking-in when necessary as your dioper travels up through 
the cut. As you swing to dump the loaded dipper it can be hoist- 
ed to any desired height within the ran^e of the machine, and by 
racking-in or crowding (out) you can accurately spot the dipper at 
any point for dumping. 

HOW TO DETERMINE LIFTING CRANE WORKING RANGES 



The lifting capacity of a crane, as generally specified by man- 
ufacturers, is based upon boom length, boom radius in feet and boom 
angle in degrees. These capacities usually are presented in tab- 
ular form and the ratings, as shown on these forms, are standard. 
To allow for a safety factor in continuous normal operation, lift- 
ing crane ratings are given at 75# of the tipping-over load while 
clamshell and dragline ratings are given at 66-2/3% of the tipping- 
over load. Other variations in capacity ratings are explained on 
page 29. Figure 24, page 28 illustrates the various working ranges 
by which capacities are determined. To determine the capacity of 
a crane, for which the standard capacity ratings have been estab- 
lished as shown on page 29, you must first consider the length of 
boom. After fixing the boom at the proper angle for the type of 
work, measure the distance, on the ground, from the center line of 
the machine to the center line of the boom point sheave. Thus 
with boom length and working radius established determine the 
crane lifting capacity under the "Lifting Crane Service" column on 
page 29. The use of one part, two part or three part hoist cable 
reeving depends upon the nature of the work and the weight of the 
load. For continuous operation, one part reeving should be used 
on loads of l/3 and under the maximum rating. Two part reeving 
should be used on loads between 2/3 and l/3 of maximum rating. 
Three part reeving should be used on loads between 2/3 of maximum 
and minimum. When handling, loads with three part cable reeving, 
the hoist line speed and the loads on hoist drum, hoist clutch 
and hoist brake are reduced 2/5 . 
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304 LIFTING CAPACITIES 
MACHINE ON FIRM LEVEL FLOOR 



Boom 


Radius 

in 

Feet 


Boom 

Angle 

in 

Degrees 


Height 

Sheave 

Pin 

Above 

Grade 


Lifting Crane 
Service 75% 
Rating 
Type A 


Clamshell & 
Dragline 
Service 
66h% Rating 
Type A 


1 10* x 94' 
Subframe 


HO 0 *94' 
Subframe 


35 


12 


75 


39'- r 


18000 


16000 


15 


09 


36'- r 


13200 


11750 


20 


61 


35'- 9* 


6650 


7860 


25 


50 


32'- O' 


6500 


5800 


30 


36 


27'- O' 


5100 


4550 


40 


12 


77 


44'- 3' 


16000 


16000 


15 


72 


43'- 5' 


13200 


11750 


20 


64 


41'- 6' 


6650 


7860 


25 


56 


36'- 7' 


6500 


5800 


30 


47 


34'- 7' 


5100 


4550 


35 


36 


29'- O' 


4150 


3700 


45 


12 


76 


49*. 4' 


17850 


15650 


15 


74 


46'- 6' 


13050 


11600 


20 


67 


47'- O' 


6700 


7710 


25 


60 


44'- 4' 


6350 


5650 


30 


53 


41'- 0' 


4950 


4400 


35 


44 


36'- 9' 


4000 


3550 


40 


34 


30'- 6' 


3350 


2950 


50 


'2 


79 


54'- 6' 


17700 


15700 


15 


76 


53'- 10* 


12900 


11450 


20 


70 


52'- V 


8550 


7560 


25 


63 


50'- O' 


6200 


5500 


30 


57 


47'- y 


4600 


4250 


35 


50 


43'- <r 


3650 


3400 


40 


42 


36'- 9' 


3200 


2650 


45 


32 


32'- O' 


2600 


2310 


55 


12 


60 


59'- 6' 


17550 


15550 


15 


77 


59'- O' 


12750 


11300 


20 


72 


57'- 6' 


6400 


7410 


25 


66 


55'- 6' 


6050 


5350 


30 


60 


53'- O' 


4650 


4100 


35 


54 


49'- 10* 


3700 


3250 


40 


46 


45'- 6' 


3050 


2700 


45 


39 


40'- 4' 


2450 


2160 


50 


31 


33'- 6' 


1950 


1735 



For average dragline 
and clamshell service, 
the 66-2/3# rating is 
recommended. For more 
favor ah le c ondit ions 

the 75# rating is sat- 
isfactory. 

For continuous dragline 
service we do not rec- 
ommend a bucket and load 
exceeding 4700 and for 
c ont inuous c lamshe 11 
service a bucket and 
load exceeding 6500. 

Clamshell and dragline 
buckets of different 
makes vary in weight 
and capacity which must 
be checked carefully in 
arriving at the proper 
working radii. In wet 
material allowance must 
be made for suction 
which at times is as 
much as 20# increase in 
weight. The weight of 
the hook block , slings , 
eveners, grapple or any 
device for handling the 
load must be considered 
a part of the load in 
determining the lifting 
capacity of the lifting 
crane . 

For lifting loads for 
longer booms than list- 
ed, deduct 150 lbs. from 
above figures for each 
5 ft. of boom added. 
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HOW TO USE THE CHART ON PAGE 31 FOR DETERMINING MAXIMUM 
SIZE STOCK PILE WITH DIFFERENT BOOM LENGTHS 
AND CLAMSHELL BUCKET CRANE 

From the table "Bucket Data" take the height of bucket, dimension 
"A" for the size bucket to be used. Lay this dimension on the 
diagram with the upper end on the curve marked with the length boom 
used. Move this measured dimension around the curve until its 
lower end coincides with the diagonal line drawn through the center 
of the 4 foot flat top of stock pile. In other words, to a pos- 
ition where the vertical distance between boom point shaft and top 
of pile is equal to "A" . If the radius as shown at the top of 
the diagram does not exceed the maximum allowable radius for the 
weight of loaded bucket, this Is the maximum size stock pile that 
can be built. If this radius Is greater than the allowable radius 
for the load, move the line "A" to the left until it coincides 
with the maximum radius as shown by the load diagram and given at 
the top of this diagram. The stock pile Immediately below this 
point is the maximum that can be built. 

Example 1: What is the maximum stock pile to which sand and gravel 

can be delivered with a 604 Crane with a 55 ft. boom and 1 yard 

clamshell bucket: 

"A"-10 T 6". The vertical distance between the curve for the boom 
point of a 55 ft. boom and the top of stock pile Is 10 ! 6" at a 
radius of 45* 6". A 604 Crane will handle a load of 6585 pounds 
on a 55 ft. boom at a radius of 47* 0". Therefore the stock pile 

will have a radius at its center of 45 f 6", a height of 30 feet 

and width at bottom of 79 feet. 

Example 2: What is the maximum stock piletowhich sand and gravel 
can be delivered with a 301 Crane and 3/4 yard clamshell bucket 
on a 50 ft. boom: 

The vertical distance "A" between the curve for the boom point of 
a 50 foot boom and top of stock pile is 10 f 6" at a radius of 42 T 
0" . But the maximum radius at which a 301 Crane will handle a 
load of 4620 pounds on a 50 ft. boom is 34 1 3". Therefore, the 
maximum radius of stock pile is 34 f 3". The- height Is 21 feet 
and the width of bottom of pile is 56 f 6". 
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WEIGHT OP MATERIALS IN POUNDS 



Material 


Lbs. 

Per 

Foot 


Lbs. 

Per 

Yard 


Material 


Lbs. 

Per 

Foot 


Lbs . 

Per 

Yard 




30 


810 


Limestone, Block 


180 






94 


2538 


Limestone, Broken 


100 


2700 




40 


1080 


Magnesite, Broken 


105 


2835 


Clay, Dry Excavated 


70 


1890 


Marl, Wet Excavated.... 


140 


3780 




110 


2970 


Masonry, Debris 


90 


2430 




57 


1539 


Mien, Rlock 


180 






52 


1404 


Mica, Broken 


100 


2700 




30 


810 


Mud , Fluid. 


110 


2970 




135 


3645 


Peat , Mois t 


50 


1350 




550 




Peat , Wet 


70 


1890 


Dolomite, Pine or Lumps 


100 


2700 


Phosphate Rock, Broken. 


110 


2970 


Earth, Excavated Common Loam, Dry.... 


80 


2160 


Planter, Ground 


60 


1620 


Earth, Excavated Common Loam, Moist.. 


90 


2430 


Salt 


76.5 


2080 


Earth, Excavated Common Loam, Wet.... 


110 


2970 


Sand, Slightly Damp.... 


105 


2835 


Or a n i t e , B 1 oc )(..,■»» 


170 




Sand, Wet 


120 


3240 


Granite , Broken. 


96 


2592 


Slag, Broken Furnace... 


no 


2970 


l/4 n t - . o P* ..... 


105 


2835 


Slate 


96 


2592 


Grave 1 and Band, pit Riin. 


120 


3240 


Snow. 


15 to 50 




Gypsum Rock, Crushed. ..... tt-.. ------ 


100 


2700 


Stee 1 


490 






57.4 




Sugar Beets 


35 to 40 




j r on Punch 1 n ga 


225 




Sulphur. 


125 


3375 


Iron, Cast..--.-. 


450 




Tar. 


62 




T>on, Wt might * r - 


480 




Tin 


459 




Lead 


710 




Trap Rock, Broken 


105 


2835 


LI gn 1 te , Br °ke n , T ... T . T . T . T -. ........ 


52 


1404 


Water 


62.4 




Lime 


64 


1728 


Zinc or Spelter, Cast.. 


430 


• • • • 



PRECAUTIONS 



LIFTING CRANE SERVICE: 

Crane must be on firm level ground when determining lifting capac- 
ity and 75# rating must be used. The weight of the hook block must 
be added to the weight of the load. Handle loads of 6000 lbs. or 
less with single line, loads between 6000 lbs. and 12000 lbs. with 
two part line and loads between 12000 lbs. and 18000 lbs. with three 
part line. Be careful in the handling of loads with the crane 
boom at an angle of 65 degrees or more above horizontal. 

CLAMSHELL SERVICE: 

Clamshell must be on firm level ground when determining lifting 
capacity and 66-2/3$ rating must be used. The weight of the 
clamshell bucket must be added to the weight of the load. For 
special conditions, loads greater or less than those shown may 
be advisable. Allowance must be made for suction when working 
in wet or sticky material. To prevent striking the boom with the 
clamshell bucket, boom angle should not be above 60 degrees. For 
continuous clamshell service we recommend that combined weight of 
bucket and load does not exceed 6500 lbs. 



DRAGLINE SERVICE: 



Dragline must be on firm level ground when determining lifting 
capacity and 66-2/3$ rating must be used. The weight of the 
dragline bucket must be added to the weight of the load. For 
special conditions, loads greater or less than those shown may 
be advisable. Allowance must be made for suction when working 
in wet or sticky material. For continuous dragline service we 
recommend that the combined weight of drag bucket and load does not 
exceed 4700 lbs. 



Digitized by 



Got igle 



Original from 

UNIVERSITY OF CALIFORNIA 



OPERATION SECTION 



PAGE 33 




C-Overall width crawlers..... 9* 7" 

E-Rear End Radius 9' 0" 

J-Dumping Height (Height of boom 

minus "A-C") See table 

Page 29 

T-Maximum radius See table 



Pag e 29 

Digging depth with boom at 35° and hoist line 20° from 
vertical, the std. ropes furnished with a dragline are 
of sufficient length to allow an approximate digging 
depth below grade equal to l/3 boom length. 

WEIGHTS OP DRAGLINE BUCKETS 



Size 


Empty 


Loaded with wet earth 


With Loaded 
Gravel 


3/4-26 cu. ft. 


2200# 


4700 


4700 






See Note Page 29 


See Note P.29 


1/2-17 cu. ft. 


1600 


3470 


3385 


3/8-11 cu. ft. 


900 


2110 


2055 



Note 1-No fixed rule can be given for governing depth to 
which the material can be excavated as it varies 
greatly with the nature of the material being excavat- 
ed and the skill of the operator. It increases dir- 
ectly as the length of the boom increases. 

Note 2-A skilled operator can easily throw the bucket ten 

feet or more beyond the end of the boom, the distance 
depending upon the length and pitch of boom. 

Note 3 -The cut above indicates in a general way how making a 
cut from the side affects the digging depth. The 
cut indicates in a general way how making the cut 
from the end of the excavation affects the digging 
depth. 



Note 4-Weights given are average and are not applicable to 
any certain make of bucket. Any variation in weight 
or cubic contents of buckdt must be taken into con- 
sideration. The working radius for any given load 

G must notr exceed the rating shown by the load diagram, 
Td^e rigira rcm 

v UNIVERSITY OF CALIFORNIA 
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NOTES 
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SHOVEL SPECIFICATIONS AND WORKING RANGES. 




FIGURE 27 



Boom Length 18'- Q 9 
Pitch of Boom 


35° 


40° 


45° 


50° 


55° 


60° 


65° 


C 


Overall Width Crawlers.. 


9'- 7 ' 


9'- 7 ' 


9'- 7 ' 


9'- 7 ' 


9'- 7 ' 


9'- 7 ' 


9'- 7 ' 


D 


Width of Shoe 


21' 


21' ' 


21' 


21' 


21' 


21' 


21 r . 


E 


Rear End Radius 


9'- 0 ' 


9'- 0 ' 


9'- 0 ' 


9'- 0 ' 


9'- 0 ' 


9'- 0 * 


9'- 0 ' 


F 


Clearance under Counter- 
weight 


y- 7j' 


3'- 7|' 


3'- 7J' 


3'- 7J' 


3'- 7|' 


3'- 7*' 


3'- 7$' 


G 


Height, Boom Lowered. 


lo'-ior 


I0'-I0J' 


lO'-IOJ' 


lO'-IOi' 


lO'-IOi' 


io'-ior 


lO'-IO*' 


P 


Digging Height (at S). . . 


10'- 6 ' 


II'- 2 ' 


ii'- W 


12'- 4 # 


I2'-I0»' 


13'- 3J' 


13 '-8*' 


T 


Boom Clearance Radius. 


18'- 6 ' 


17'- 6 ' 


16- sr 


IS'- 3 ' 


14'- 0J' 


12'- 8*' 


II'- 3*' 


U 


Boom Clearance Height.. 


17'- 0 ' 


18'- 3J f 


19'- 5 ' 


20'- 6 ' 


21 '- Si' 


22'- 3 ' 


23'- 0 ' 



15 Ft. Sticks — % cu. yd. Dipper 



j 


Dumping Height, Max. . 


13'- 1 ' 


I4-I0J* 


16'- 7 ' 


18'- 2 ' 


19'- 9 ' 


21'- 1 * 


22'- 4' 


K 


Cutting Height. Max — 


I8'-I0 ' 


20-1 1 ' 


22 -1 1 ' 


24'- 9 ' 


26'- 5 ' 


27 -11 ' 


29'- 4 ' 


L 


Dumping Radius. Max- 
mum Height 


23'- 5 ' 


24'- 4 ' 


23'- 1 ' 


21 ' -9 ' 


20'- 3 ' 


18'- 7 ' 


16-10 ' 


M 


Level Floor, Max. Rad. . 


18'- 1 r 


18'- 0 ' 


17-10 ' 


17'- 7 ' 


17'- 3 ' 


I6'-1 1 ' 


16'- 4 ' 


N 


Level Floor, Min. Rad... 


6'- 4 ' 


6'- 7 v 


6-1 1 * 


7'- 3 ' 


7- 9 ' 


8'- 5 ' 


8'- 7 ' 


Q 


Dumping Radius, Max- 
imum Reach 


25'- 6 ' 


25'- 1 ' 


24' -6 ' 


23-11 ' 


23'- 4 ' 


22'- 8 ' 


21 -11 ' 


k 


Dumping Height, Maxi- 
mum flench 


6'- 7 ' 


7'- 3 ' 


7 '11 ' 


8'- 6 ' 


9'- 0 ' 


9'- 5 ' 


9-10 ' 


s 


Digging Radius. Maxi- 
mum Reach 


28'- 3 ' 


27'- 9 * 


27'- 3 ' 


26'- 7 ' 


26'- 0 ' 


25'- 4 ' 


24'- 7 ' 


~w" 


Cut Below Floor Level. . 


8'- 2 ' 


7'- 6 ' 


6'-ll ' 


6'- 4 r 


5 '10 ' 


5 '-5 k 


5' - 0 m 
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PULL SHOVEL SPECIFICATIONS AND WORKING RANGES. 




FIGURE 28 



Boom 


. . . !9'-3' 










Dipper Arm 


. . . . 6'-3' 










Dipper 


• • Vvyd- 










A. Overall Length of Standard Crawlers 
Extra long Crawlers 


ir r 


j 


Clearance Height at Beginning of Dump 


12' 


0 - 


13' 4 ' 








Q 


Radius at End of Dump, Highest Position 


19' 


3 - 


C. Overall Width of Crawlers with 










21 * Wide Shoes 


9' 7 


R. 


Clearance Height at End of Dump 


22' 


3 * 


24 * Wide Shoes 


9 10 * 








30' Wide Shoes 


10' II “ 


S. 


Maximum Digging Reach 


32' 


0 ' 


Overall Width of Cab 


8' 9 ' 


T. 


Clearance Radius of Boom and Bucket 


at 










Maximum Dumping Height 


14' 


5 " 


E. Tail Swing Clearance 


9' 0 ' 










U 


Height of Boom at Maximum Dumping 




Clearance Heights 






Height 


23' 


6 ' 


G. Over Cab 


io' ior 










H. Over Jib Frame 


16' O'" 


W 


Digging Depth 


18' 


o - 
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POWER PLOW DESCRIPTION 

(SCHEMATIC DRAWING OF POWER FLOW, PAGES 38 AND 39) 

IMPORTANT - The following description and illustrations are in- 
tended to supply both the operator and mechanic with information 
which will help him to be more efficient in the operation, main- 
tenance or repair of his machine. A close study of this informa- 
tion will enable him to understand and be able to trace the flow 
of power from the engine throughout the upper and lower machinery 
and therefore quickly locate and diagnose any trouble in machine 
operation. 

When studying the following material keep in mind that with the 
engagement of engine clutch all engine power is transmitted to the 
main shafts from which it is distributed for the various machine 
operations by five main clutches. 

Each clutch performs an individual operation and can take all or 
any part of the engine power output. 

The illustrations on pages 38 and 39 shew assemblies of the upper 
deck or turntable machinery and the carbody or lower machinery. 
The flow of power from the engine throughout the machinery is in- 
dicated by a solid line and arrows. 

With motor running and engine clutch (9) engaged, power is trans- 
mitted by a six strand roller chain from the engine sprocket (10) 
to the large sprocket (13) in the first reduction case. From 
sprocket (13) power flows through the take-off shaft to the small 
sprocket (12), and then through a four strand roller chain (14) to 
the large sprocket (16) which is keyed to the left hand end of the 
swing and traction jackshaft (15). The clutch spiders which are 
keyed to the jackshaft rotate inside the swing and traction clutch 
drums (17) and (7) and are engaged by a lever system that is de- 
signed so that both clutches cannot be engaged at the same time. 
Both clutch drums (17) and (7) are equipped with bevel pinions 
which are in constant mesh with the bevel gear (8) at the top of 
the vertical swing and traction jackshaft. As either one of the 
clutches is engaged, its clutch drum and bevel pinion rotates to 
drive the bevel gear which transmits power to the upper deck gears 
for swinging or traveling while the other bevel pinion and clutch 
drum idles in the opposite direction. 

The small spur tooth pinion (6), keyed to the right hand end of 
the swing and traction jackshaft meshes with the spur gear (4) 
keyed to the boom hoist clutch drum assembly (5) mounted on ball 
bearings on the right hand end of the boom hoist shaft. The boom 
hoist clutch spider inside boom hoist clutch drum (5) and the 
shifter sleeve (19) are keyed to the boom hoist shaft. When the 
boom hoist clutch is engaged, power is transmitted from the spider 
through the shaft to the shifter sleeve (19) which in turn trans- 
mits it to the boom hoist drum (18) or to the racking-in sprocket 
(20) for the raising of the boom or racking-in of the shovel dip- 
per. The shifter sleeve is controlled by an operating lever and 
either of the two operations can be selected by movement of that 
lever. 



The spur gear (4) on the boom hoist shaft meshes with the large 
spur gear (1) keyed to the main drum shaft (2). Also keyed to 
the main drum shaft are the two spiders which rotate inside of the 
clutch drums (21) and (3) which are mounted on the shaft with anti- 
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friction bearings. When either or both clutches are engaged the 
drums will rotate with the shaft to furnish power for the digging 
or hoisting operations. When the clutches are disengaged the drums 
remain stationary while the shaft rotates freely on anti-friction 
bearings located at each of its ends. The gear train (1), (4) and 
(6) is enclosed and runs in transmission grease. The roller chains 
(11) and (14) are enclosed and run in oil. 

Power to the lower machinery is transmitted through a series of 

f ears, bevel pinions and vertical shafts. Prom the bevel pinion 
35) power flows to the bevel gear (34) which is mounted on a 
spline at the upper end of the vertical swing and traction shaft. 
Prom the spur tooth pinion (28) mounted on a spline at the lower 
end of the vertical swing and traction shaft power flows to the 
lower gear of gear assembly (29). The upper gear of this assembly 
meshes with spur gear (33) on the swing shaft. Spur gear (33) 
meshes with the splined spur gear (31) on the vertical traction 

shaft when the splined gear (31) is down as shown in drawing. 

The jaw clutch (32) slides on the splines at the upper end of the 
vertical swing shaft, and engages with the jaws at the top of spur 
gear (33) on the vertical swing shaft. Jaw clutch (32) and splined 
gear (31) are operated by a shifter yoke and both cannot be engaged 
at the same time. The shifter yoke is operated by lever No. 2, 

Page 42. With splined gear down and jaw clutch up, the vertical 

swing shaft remains stationary; the swing shaft gear idles on the 
shaft and power flows to the vertical traction shaft, then down to 
the leaver bevel pinion (25) to drive the machine in traction. 
When the splined gear (31) is raised up out of mesh with gear (33) 
and the jaw clutch on the vertical swing shaft is shifted down to 
engage the clutch jaws with the swing shaft spur gear (33), power 
is transmitted to the swing pinion (30) on the lower end of the 
vertical swing shaft to swing the turntable as desired. 

The traction bevel pinion (25) meshes with the traction bevel 
gear (24) which is keyed to the lower traction shaft. The lower 
traction shaft transmits power to the Jaw clutches (23) and (26) 
which, when engaged, transmit the power to the drive sprockets 
(22) and (27) and then by drive chains to the drive tumblers and 
crawlers • 

With both traction jaw clutches disengaged, the shaft can be ro- 
tated without moving the machine. The linkage controlling the 
movement of both traction jaw clutches is so arranged that the 
disengagement of either jaw clutch will set a brake on the drum 
of that clutch and lock the drive tumbler and crawler for steer- 
ing; or both jaw clutches may be disengaged and both brakes set, 
thus locking both crawlers from moving. 
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ENGINE CONTROLS 




FIGURE 31 

The engine controls consist of the Ignition switch (2), starter 
button (3), throttle control (5) and governor control (6). In ad- 
dition, the engine control panel contains Ein oil pressure gauge 
(4) which indicates the pressure In the oil circulating system of 
the engine and an ammeter (1) which indicates the rate of charge 
or discharge of electric current flowing into or out of the bat- 
tery. 

The governor control (6) is in front of the operator at his left 
and is connected with the governor to control engine speeds within 
the governor's range; the throttle control (5) controls engine 
speeds from this point to low idling. 

The ignition switch (2) is of the "push pull n type. In "on" (out) 
position it closes the circuit between the battery and the Igni- 
tion system therefore supplying the necessary electric current for 
engine operation. In "off" (in) position the circuit between bat- 
tery and ignition system is broken, stopping the flow of electri- 
city necessary to run the engine. 

The starter button (3) actuates a solenoid which closes the cir- 
cuit between the battery and the electric starting motor thus sup- 
plying the necessary current for its operation. 



The engine Is equipped with an automatic choke which controls the 
mixture of gasoline and air at the carburetor according to the 
temperature of the engine, and operates when starting and during 
the time the engine is reaching operating temperature. As the 
engine warms (due to the heat of the exhaust manifold affecting 
the choke) the choke valve opens automatically and stays In open 
or Jeff" Position until the manifold cools. q, 
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OPERATING LEVERS 




FIGURE 32 



The operator's seat is mounted near the front on the right turn- 
table platform or deck. As shown in the above illustration, all 
engine and machine controls are within easy reach of the operator, 
and all motions of the machine are controlled by the operator with- 
out leaving his position. The seat is adjustable to any desired 
height and may be moved forward or backward as required. 

OPERATING LEVERS NAMED 



#1 - Engine Clutch Lever. 

#2 - Swing and Traction Jaw 
Clutch Lever. 

#3 - Swing and Traction Clutch 
Lever . 

#4 - Right Drum Clutch and 

Boom Hoist Lever-For Crane 
Type Operation. 

#5 - Left Drum Clutch Lever. 

#6 - Swing Brake Lever. 
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#7&#8-Steering Levers. 

#9 -Used in Shovel Operation 
Only. 

#10 -Boom Safety Ratchet Pawl 
Lever. 

Pedal #Bl - Right Drum Brake 
Pedal . 

Pedal #B2 - Boom Drum Brake 
Pedal. 

Pedal #B3 - Left Drum Brake 
Pedal . 
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SUMMARY OP OPERATING LEVERS 



(Levers common to all operating combinations) 





OPERATION 


POSITION OF LEVERS 


PUSH 


PULL 




Swing right 




#3 Lever 


Swing left 


#3 Lever 




Travel - Push #2 lever 

forward to shifl 
from swing to 
travel 


; 

#3 Lever 
(For forward) 


#3 Lever 
(For reverse) 


Steer Right 


#7 Lever 


#8 Lever 


Steer Left 


#8 Lever 


#7 Lever 


Raise Boom 


#4 Lever 




Lower Boom 




#10 Lever 
#B2 Pedal 


Lock for Digging 




#7 Lever 
#8 Lever 


Hoist Brake (Left Drum) 


#B3 Pedal 




Swing Brake 




#6 Lever 


Boom Safety tawl 


#10 Lever 
(To engage) 


#10 Lever 
(To disengage) 


Right Drum Brake 


#Bl Pedal 





LEVER APPLICATIONS WHEN USING VARIOUS ATTACHMENTS 



NOTE — During the digging cycle in Shovel Operation, the left hand 
• is used continuously for swinging. The right hand throws in the 
hoist lever and moves over to the crowd lever for control of crowd- 
ing and racking-in. The right hand also bumps dipper trip for 
dumping. 





OPERATION 


PUSH 


PULL 


CRANE 


Holst Load (Right Drum) 




#4 Lever 


Lower Load (Right Drum) 


#Bl Pedal 


#B2 Spring 
released 




Hoist Dipper 




#5 Lever 


£ 

o 


Crowd 




#4 Lever 


Rack-In 


#4 Lever 




W 

CO 


Dipper Trip 


Bump trip 


on har 


idle of #4 Lever 


< 2 


Hoist Bucket 




#5 Lever 


s-a 


Drag Bucket 




#4 Lever 


1 


Close Bucket 




#4 Lever _ ... 


si 

O CO 


Hold Bucket 




#5 Lever 


Dump Bucket 




#B1 Pedal 




Hoist Dipper 




#5 Lever 




Dump 




Release 


P o 


Lower Dipper 






#B1 Pedal 


CD 






Release 
#B2 Pedal 




To Dig 




#4 Lever 
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rCH LEVER 









This lever operates the main engine clutch and should best to engage engine clutch slowly with engine 

be down - engine clutch disengaged - while starting running at slow speed. BE SURE levers (3), (4) and 

the engine. To engage engine clutch pull up on lever (5) are in neutral position when engaging engine 

(1) until you feel it snap past a tight spot or, as clutch. CAUTION: Engine clutch should never slip, 

ordinarily termed, "Snap into back-lock." It is See "Engine Clutch Adjustment" , Page (87), 
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LEVER NO. 2 DESCRIBED - SWING 
AND TRACTION JAW CLUTCH LEVER 
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FIGURE 37 



LEVER NO. 5 DESCRIBED-LEFT HAND DRUM CLUTCH LEVER 
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This lever operates the clutch on the hoist drum gage clutch pull back on lever (5) until the clutch 
which winds the load lifting cable. In operation, snaps into backlock. To release clutch push lever 
this clutch Is backlocked when lifting a load unless (5) forward to end of travel. This clutch should 
the load Is to be raised only a few Inches. To en- be released when engaging engine clutch. 
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FIGURE 38 

LEVER NO. 6 DESCRIBED-SWING BRAKE LEVER 
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This lever operates a brake which prevents the turn- set when traveling. Operator should not get off 

table or upper deck from swinging. This lever must machine without first setting swing and traction 

be in forward position - brake released - while brakes and engaging boom pawl, 

operating in swing gear. CAUTION: Brake MUST be 
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LEVERS NO. 7 AND NO. 8 DESCRIBED 



STEERING LEVERS: 

These levers operate the steering Jaw clutches and traction brakes 
on the lower traction shaft under the carbody. 

Lever (7) operates the right hand steering Jaw clutch and traction 
brake and steers the machine to the right when traveling forward - 
drive chains to the rear. It steers to the left when traveling 
backward - drive chains to the front. 

Lever (8) operates the left hand steering Jaw clutch and traction 
brake - steering to the left when traveling forward or to the right 
when traveling backward. 

To operate, pull up into a backlock either lever (7) or lever 
(8) - depending upon the direction of steering - and the proper 
traction brake will be set. A momentary reverse on traction clutch 
lever (3) will release the load on the traction jaw clutch so that 
it can be disengaged. Continue travel operation with lever (3) 
and machine can be steered in desired direction. To release trac- 
tion brake and engage steering jaw clutch, push down on steering 
lever (7) or (8), holding it down with left hand while reversing 
lever (3) until you are sure steering jaw clutch is fully engaged 
and that steering lever is at bottom of travel. 

NOTE - Moving lev^r (3) forward or backward as directed above 
changes the direction of rotation of the lower traction shaft and 
lines up the traction jaws so they can be engaged or releases the 
load, on the faces of the jaws so they can be disengaged. 

Toth levers (7) and (• ' ) can be p illed up at the same time tc set 
the traction braizes and disengage the traction jaw clutches, thus 
holding the machine stationary while working or when parked on an 
Incline . 

SPECIAL SAFETY FEATURE: 

If machine starts coasting down grade, both traction brakes can 
be applied to stop machine by pulling up on levers (7) and (8). 
In such an emergency disregard all other levers. Setting the 
brakes may not disengage the traction Jaw clutches until the load 
on the faces of the jaws has been released at which time the jaws 
will be automatically disengaged by a spring interconnected with 
the brake operating linkage. 

CAUTION : Traction brakes and swing brake should be set and boom 
pawl engaged before operator gets off the machine. 
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FIGURE 41 



PEDALS Bl, B2 AND B3 DESCRIBED 



PEDAL 31: This pedal operates the brake on the right hand drum. 

To set brake it Is pushed down and can be latched in that position. 
PEDAL B2: This pedal operates the brake on the boom hoist drum 

and Is held under spring tension at all times. 

PEDAL B3: This pedal operates the brake, on the left hand drum. 

To set brake it is pushed down and can be iatched in that position. 
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LEVER OPERATING PROCEEURE 
(For levers named, see Page 42.) 



TO START MACHINERY: 

1. Be sure clutch lev- 
ers No. 3, No. 4 and 
No. 5 are in neutral 
position. 

2. Lift up on engine 
clutch lever No. 1 
slowly until upper 
machinery is rolling 
freely then continue 
lifting the lever un- 
til you feel the en- 
gine clutch snap into 
a backlock. 

NOTE — To avoid a jar- 
ring or jerking oper- 
ation, the engine 
should be running only 
at idling speed when 
engaging engine clutch. 




TO TRAVEL: 



FIGURE 42 




1. Lever No. 1 must be up (engine clutch engaged.) 

2. Lever No.2mustbein forward position ( traction gears engaged. ) 

3. Lever No. 6 must be in backward position (swing brake set.) 

4. Levers No. 7 and No. 8 must be down (traction brakes released 

and traction Jaw 
clutches engaged. )Lev- 
er No. 3 will now trav- 
el machine forward or 
backward. (To steer, 
see Levers No. 7 and 

No. 8.) NOTE When 

traveling long dis- 
tances, machine should 
travel forward (drive 
chains in the rear.) 
Boom should be raised 
Just high enough to 
balance machine so that 
weight is evenly dis- 
tributed over all craw- 
ler rollers. If boom 
Is too high the rear 
rollers will carry most 
of weight; if boom is 
too low the front roll- 
ers will carry most of 
weight . 
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LEVER OPERATING PROCEDURE (CONT'D. ) 



TO SWING: 



TO 




1. Lever No. 1 must be 
up (engine clutch en- 
gaged) . 

2. Lever No. 2 must be 
in backward position 
(swing gears engaged.) 

3. Lever No. 6 must be 
in forward position 
( swing brake released. ) 

4. Levers No. 7 and No. 
8 must be up (traction 
brakes set.) In some 
types of work on level 
ground, traction brakes 
do not need to be set. 
Lever No. 3 will now 
swing the turntable and 
boom right or left. To 
stop a swing motion, 
reverse on Lever No. 3. 



RAISE AND LOWER THE CRANE BOON AND PULL SHOVEL GIB FRANE 




1. Lever No. 1 must be up (engine clutch engaged. ) 

2. If Lever No. 9 is on the machine, it trust be in forward position 
(boom hoist engaged.) Lever No. 4 is now pushed forward to raise 
boom, during which operation there will be a clicking noise made 
by the safety boom pawl dropping from one ratchet to the next. 
When boom is at desired working angle, return Lever No. 4 to 
neutral. With boom pawl Lever No. 10 forward, place foot in stirrup 
of Pedal B2 and lift up slowly to make sure that safety boom pawl 
is firmly seated in the 

ratchet. To lower the 
boom, raise it slightly 

then disengage the Hr-T (/ li 

safety boom pawl by 
pulling back on Lever 
No. 10; place foot in 
stirrup of Pedal B2 and 
lift up slowly. When 
boom is at desired 
angle, press down on 
Pedal R2; engage safety 
boom pawl (Lever No. 10 
forward) then lift 
Pedal B2 slowly until 
you are sure safety boom 
pawl is firmly sedted. 

CAUTION: Do not engage 
safety boom pawl while 
the boom is being lower- 
ed^ To raise and lower 
shovel boom, see Page 
105. 



Digitized by 



Google 



FIGURE 45 

UNIVERS 



from 

CALIFORNIA 




PAGE 56 



KOEHRING COMPANY 



SAFETY PRECAUTIONS 

For the safety of the operator and others working near the machine, 
and to prevent damage to the machine, the following rules should 
be observed: 

1- Be sure all operating levers are in neutral before engaging 
engine clutch. 

2- Always engage engine clutch slowly with the engine idling. 

3- Always set swing brake when traveling. 

4- Always set traction brake when parked or when operating on in- 
clines. 

5- Never lift loads greater than the rated capacity at given 
radii - the engine is powerful enough to tip the machine over. 

6- Never swing fast when load is near or at rated capacity because 
fast swinging causes load to extend beyond boom point thus in- 
creasing the radius beyond the capacity of the machine. This 
carelessness mirht tip the machine over. 

7- Keep the machine in good operating condition. 

8- Keep the machine clean. The process of cleaning is one good 
way to discover trouble in the making such as loose bolts, 
water leaks, oil connections, etc. 

9- When nand cranking the engine always use left hand and pull 
crank handle upward and across the engine. This reduces the 
hazard of the arm being struck by the crank handle should 
there be a reversal of direction of crankshaft rotation. 

10- Read the operation section of this manual carefully. 

CAREFUL OPERATION IS THE BEST INSURANCE AGAINST AN ACCIDENT. 

RECEIVING A NEW MACHINE? 

Before Koehring machines are shipped from the factory, they are 
given a final inspection. Each item is carefully checked with 
specifications after which each machine is put through an actual 
operating test. Despite these precautions, oversights sometimes 
occur or the machine might have been damaged in transit. To fur- 
ther safeguard the purchaser’s interest, the machine should be 
carefully inspected before unloading, noting on the bill of lading 
any damaged or miss ing parts and reporting the same to the freight 
agent. Thus all parties concerned are properly protected until 
responsibility for such damages or shortages is determined. 

STARTING A NEW MACHINE: 

(These rules apply also to starting used machines.) beiore start- 
ing machine, it should be thoroughly inspected by the operator. 
Remove metal shields from windows and store the shields in the 
rack provided for them on the left deck. Inspect all gear cases 
to be sure they are filled to the proper oil level. Check the 
greasing of machine and open gears. Inspect all cables to be 
sure there are no broken strands and that the cables are properly 
and securely fastened at both ends. 

BEFORE STARTING THE ENGINE 



LUBRICATION: 

Check the amounts of oil in the engine and the air cleaner to be 
sure they are up to the proper oil levels. Refer to Tf Engine Lu- 
brication”, Page (67) for correct grades of oil to be used for the 
prevailing temperature. Remove the spark plugs and pour approxi- 
mately 1/2 an ounce of engine oil Into each cylinder to insure lu- 
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brication of the pistons and the cylinders at the first starting 
of the engine. Replace spark plugs. Note--This practice is also 
advisable when starting engines that have been idle for thirty days 
or more . 



FUEL: 

Fill the fuel tank. Add one pint of light engine oil to each five 
gallons of gasoline during the first fifty hours of operation. 
CAUTION: Never fill the fuel tank near an open flame or when the 
engine is running. Keep metal funnel in contact with metal filler 
when filling fuel tank to avoid the possibility of a static spark 
igniting the vapors. 

COOLING: 

Fill the cooling system with clean, soft water or anti-freeze solu- 
tion, depending upon climatic condition. The capacity is 8 U. S. 
gallons. Never pour cold water into an empty or partially empty 
cooling system if the engine is hot as it might cause the engine 
block or cylinder head to crack or warp. Never pour hot water into 
the cooling system when the engine is very cold as this, too, 
might cause the engine block or cylinder head to crack or warp. 

STARTING THE ENGINE: 

When you are sure all preliminary steps as outlined in the fore- 
going paragraphs have been completed, the engine is ready to start . 
Be sure engine clutch is disengaged (Lever No. 1, Page 42 down) 
and the ignition switch is ON. Push throttle control to about one- 
third open position. (No choking operation is necessary on the 
part of the operator since the engine is equipped with an automa- 
tic choke. This device controls the mixture of gasoline and air 
at the carburetor according to the temperature of the engine, and 
operates when starting and during the time the engine is reaching 
operating temperature.) Engage the starter until the engine starts 
but for no longer than fifteen second periods at a time. If the 
engine fails to start at the first attempt, repeat the procedure 
after allowing ten to fifteen seconds to elapse. If the engine 
becomes over choked or flooded, open the throttle fully while op- 
erating the starter. After the engine starts, watch the oil pres- 
sure gauge. If oil pressure is not built up immediately, shut off 
the engine and investigate the cause. 

WARM-UP PERIOD: 

After starting a cold engine, operate It at a speed slightly fast- 
er than idling (approximately 700 revolutions per minute) for a 
few minutes to allow it to warm up before placing it in service. 
Allow the engine to reach normal operating temperature before plac- 
ing it under full load. This will permit the oil to warm up and 
reach the bearing surfaces, reducing the possibility os scoring 
and premature wear of Internal engine parts. 



STOPPING THE ENGINE: 



Before stopping the engine, disengage the engine clutch. Alicw 
the engine to Idle a few minutes then tyj?n ignition switch off. 
CAUTION: Turning ignition switch off while engine is running 
fast does not give the cooling system a chance to carry off the 
excessive heat developed In the engine by high speed or heavy load 
operation. 
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WORKING OPERATIONS (Page 42) 

HOISTING AND LOWERING A LOAD: 

NOTE - Either or both right and left hand drums may be used. 

With the engine clutch engaged (lever No. 1 up) pull beck on lev- 
er No. 5 slowly if the left hand hoist drum is used. As you feel 
the hoist clutch begin to enrage, release the right hand brake 
pedal B-3 and continue pulling lever No. 5 beck until the clutch 
is fully engaged or back-locked. When the load ha? been raised 
to the desired height, push down on the brake pedal P-3, setting 
the brake, and push forward on lever No. 5, releasing the hoist 
clutch. Setting the brake and releasing the hoist clutch must 
be an almost simultaneous operation - setting the brake a frac- 
tion of a second before releasing the hoist clutch. If the hoist 
clutch is released before the brake is- set, the load will drop 
several feet before the brake catches It , thus putting an unnec- 
essary strain on cables, boom, drum shaft and gears. The brake 
can be latched to hold a load suspended while traveling but in 
picking up a load and swinging it to another location, it is not 
necessary to latch the brake. To lower the load, ease the foot 

pressure on the brake pedal. If the right hand hoist drum is 

used for hoisting and lowering a load, operation follows the same 
procedure as above outlined except that lever No. 4 and brake 
pedal B-l are used. 

OPERATING A CLAMSHELL: 

With the holding cable (left hand drum) and the closing cable 
(right hand drum) wound evenly on the drums with no slack in 
either cable, pull- back on levers No. 4 and No. 5, engaging both 
drum clutches at the same time, and release brake pedals B-l and 
B-3. When the bucket is high enough to swing over the material 
to be handled, push down on both brake pedals and release both 

clutches. If the bucket is not completely open, release left 

foot brake pedal B-l slightly allowing the closing cable to un- 
wind and the bucket to open, being careful to avoid too much 
slack in the cable. Swing the bucket over the material to be 
handled. Release both brake pedals B-l and B-3 slightly, allow- 
ing the same amount of cable to unwind from both arums and the 
lucket will lower wide open to the material. With the closing 

cable drum clutch fully engaged or back-locked by pulling back 
on lever No. 4, release the left brake pedal B-l and the bucket 
will begin closing. When the bucket is fully closed, fully en- 
rage the hoist clutch by pulling back on lever No. 5, release 
brake pedal B-3 and bucket and load will be raised. While the 
bucket is raising, swing the machine so the bucket will be over 
the desired location for depositing the material it contains. 
When the bucket has reached the desired height, press down on 
both brake pedals B-l and B-3 and, with the ri^it hand, release 
clutch levers No. 4 and No. 5. Releasing slightly on left brake 
pedal B-l will open the bucket and release the load. NOTE: For 

clamshell operation, bend levers No. 4 and No. 5 close enough to- 
gether so that they may be operated simultaneously with the right 
hand for disengaging both clutches. The left hand is then free 
for operation of the swing lever. 

Precautions: Do not allow too much slack cable to unwind from 



Digitized by Google 



Original from 

UNIVERSITY OF CALIFORNIA 



OPERATION SECTION 



PAGE 59 



WORKING OPERATIONS (CONT f D. ) 

the drum when dropping the bucket on the material. Never drop a 
closed bucket on the material - it is destructive carelessness. 
Keep the cables winding evenly on the drums; crossing cables on 
drums will damage the cable. By keeping clutches and brakes pro- 
perly ad jus ted and by following the operating procedure as outlined, 
there will be even wear on both clutch bands, both cables and both 
brakes. Better clamshell work can be done if machine is on level 
ground. 



Tagline t If the tagline does not prevent the bucket from twist- 
ing around, more tension can be added by pulling several feet of 
cable off the drum, then hold the drum and rewrap around thr dmm 
the slack cable that has been pulled off. 

OPERATING A DRAGLINE: 



When dragline has been moved to its digging location, set the 
traction brakes (levers No. 7 and 8 up) to hold the machine sta- 
tionary while dragging the bucket. For average dragline work 
the boom angle Is usually between 30 and 40 degrees. However, 
certain types of work and height of spoil bank (excavated materi- 
al) will determine boom angle. For example, a shallow cut will 
not produce a high spoil bank, therefore boom can be worked at a 
lower angle, whereas a deeper cut produces a higher spoil bank 
and consequently requires a higher boom angle for sufficient 
clearance to dump dragline bucket. After checking the hoist 
cable (left hand larger drum) and the drag cable (right hand 
smaller drum) to be sure the cables are wound evenly on the drums 
and that there Is no slack, pull back on hoist clutch lever No, 5 
and release brake pedal B-3 to lift trie bucket to a height that 
Is just a little more than the length of the bucket when lever No. 
5 is pushed forward to disengage clutch and brake pedal B-3 is 
pressed down to hold bucket suspended. Swing bucket over material 
to be excavated. Lower the bucket to the material by releasing 
brake pedal B-3 gradually. Engage the drag clutch (lever No. 4) 
and release brake pedal B-l. As the bucket is pulled toward the 
machine, it will dig and load the bucket with the material being 
excavated. The depth of digging is controlled by tension on the 
hoist cable. The bucket will be filled at some point between the 
fair lead and the boom point when it should be raised by the hoist 
cable while tension on the drag cable is controlled to prevent 
spillage. CAUTION: The drag cable anchor on the drag chains of 
the bucket must never be pulled against the dragline fair lead. 
When the bucket is filled, push down on brake pedal B-l and release 
drag clutch lever No. 4. Engage hoist clutch lever No. 5 and re- 
lease hoist brake pedal B-3 Release brake pedal B-l Just enough 
to balance the bucket and load while it Is being hoisted. 
CAUTION: Holding the drag brake too tight will increase the hoist 
load and hold the bucket too close to the under side of the boom. 
When the drag brake is too loose it allows the bucket to tip down 
and spill the load while hoisting. Never hoist trie bucket against 
the boom point. Swing the machine to dumping position wKTTenoTsT^ 
lng and when the bucket has reached the desired height, set the 
hoist brake pedal B-3 and release the hoist clutch lever No. 5. 
To dump the bucket, release the drag brake pedal B-l gradually. 
Always keep slack out of the cables and be sure cables wind even- 
ly on the drums while operating. 



Dragline operation requires a good sense of timing and much prac- 
tice^ 8 you become more proficient, you will be able to cast the 
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WORKING OPERATIONS (CONT'D.) 

bucket several feet beyond the boom point either by accurately 
timing the drag brake release as you swing toward the digging pos- 
ition or by stopping the machine at the end of the swing, pulling 
the bucket up near the boom foot then releasing the dr8g br°ke, al- 
lowing the bucket to swing out beyond the boom point then letting 
the bucket down. The short cable from the arch of the bucket around 
a sheave on the hoist chains and down to the ends of the drag chains 
is called a "dump cable" and is furnished with the bucket. This 
cable may be lengthened or shortened to improve the balancing of 
the bucket. To avoid damaging the bucket, the dump sheave, the 
spreader bar and chains. never drop the bucket from any great height. 
Dropping the bucket flat on the ground will bend the bottom and 
thus impair the digging angle of the lip and teeth - the teeth and 
the front of the bucket arch should rest on the ground to be In 
proper digging position. 

OPERATING A SHOVEL: 



As illustrated on page 27, the principal operation motions of a 
shovel are hoisting the dipper, crowding out and racking-in the 
dipper, and swinging from digging position to dumping position and 
back. When machine is at the digging location, set the traction 
brakes (levers No. 7 and No. 8 up) to hold the machine station- 
ary while working. In average work the boom should be at an angle 
of approximately 45 degrees. When working against a high bank 
which requires a high digging reach, the boom should be higher 
but never beyond a 65 degree angle. In a low or shallow cut the 
boom should be lower but never beyond a 35 degree angle . After 
the boom has been set at the proper working angle, with dipper 
on the ground, be sure the boom safety ratchet pawl Is firmly 
seated. Shift lever No. S toward the operator to racking-in pos- 
ition. Shift lever No. 2 back to position for engagement of swing 
gears. Engage the racking-in clutch (lever No. 4 forward) to raise 
the dipper slightly for clearance then engage the hoist clutch 
(lever No. 5 back) with the right hand; release the hoist brake 
B-3; engage the crowd clutch (lever No. 4 back) with the right 
hand and release crowd brake pedal B-l. After the dipper has been 
crowded into the bank - just far enough to slice off a cut deep 
enough to fill the dipper as it is being hoisted - release the 
crowd clutch (lever No. 4 forward to neutral) and set the crowd 
brake (pedal B-l down), thus holding the dipper at the desired 
digging depth while hoisting. When the dipper Is full, release 
the crowd brake and rack-in the dipper away from the bank for 
clearance while swinging. Release the hoist clutch when the dip- 



per has reached the desired height and set the hoist brake. Swing 
the dipper to dumping position then press down on the dipper trip 
lever to open the dipper door for discharge of the material. The 
dipper door will slam shut and lock as it is being lowered on the 
return swing to digging position. Never crowd the dipper with such 
force that it stalls the engine. Do not hold the dipper crowded 
into the bank by slipping the crowd clutch as this practice puts 
unnecessary wear on the crowd clutch band and takes power away from 
the hoist effort. The dipper can be held in any position - crowd- 
ed out beyond the boom point or racked-in under the boom - with 
the crowd brake. The dipper can be held at any height with the 
hoist brake. Never swing while the dipper is resting on the ground 
or while digging to avoid bending the dipper sticks or twisting 
the boom. Never crowd out the dipper so far that the stops (some- 
times called greenhorns) on the under side of the dipper sticks 



strike the shipper shaft 
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left hand is used to engage the swing clutch. The right hand is 
used to engage the hoist clutch then shift to engage the crowd 
clutch and back to the hoist lever when crowding is completed. The 
only exception to this procedure is when making shallow cuts where 
it is necessary to engage the crowd clutch slightly ahead of the 
hoist clutch. In this latter case the left hand is used on the 
crowd lever and the right hand on the hoist lever. The crowd 
clutch should be adjusted so that it does not back-lock during 
operation. Never drop the dipper too fast. Avoid striking the 
crawlers and thus eliminate damage to the machine and dipper • 

When loading hauling equipment , never hold the dipper too high 
for dumping as the falling material might damage the truck or 
wagon. If the dipper becomes loaded at the bottom of a cut rack 
in enough to clear the rest of the bank while hoisting - hoist- 
ing a loaded dipper through the bank consumes extra power and time. 
Much practise and keen observation is required to become an effic- 
ient shovel operator. 

OPERATING A PULL SHOVEL: 

The operating cycle of a pull shovel consists of extending the 
dipper arm with dipper to its maximum reach; lowering the boom, 
arm and dipper to the digging point; pulling the dipper to the 
machine to fill it; hoisting and swinging to dumping position; 
dumping then swinging back to digging position. When machine Is 
at digging location, set the traction brakes (levers No. 7 and 8 
up) to hold the machine stationary while pulling on the dipper. 
Engage the hoist clutch (lever No. 5 back) and release hoist brake 
pedal B-3. Release drag drum brake pedal B-l just enough to allow 
cable to pay out until the dipper arm is fully extended. Release 
hoist clutch (lever No. 5 forward) and set hoist brake pedal B-3. 
Lower the dipper to the ground by slightly releasing the hoist 
brake. Engage the drag clutch (lever No. 4 back) to pull the dipper 
toward the machine thus filling the dipper. The depth of the cut 
can be controlled by the tension held on the hoist cable with the 
hoist brake. When the dipper Is filled, or pulled up close to the 
boom, release the drag clutch and set the drag brake. Engage the 
hoist clutch and release the hoist brake to raise the boom and 
dipper. Swing to dumping position. Releasing slightly on the 
drag brake will allow the dipper to swing out for dumping the ex- 
cavated material. As the drag cable is paying out in the dumping 
operation, it is necessary to wind some hoist cable on the hoist 
drum to prevent the boom from lowering. Swing back to digging pos- 
ition. Do not swing the machine while the dipper Is on the ground 
or being filled to avoid damaging the dipper arm and boom. Keep 
the cables winding evenly on the drums. Do not drop the dipper 
more than a few Inches to force the teeth into exceptionally hard 
material . 
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OPERATION UNDER ABNORMAL CONDITIONS 
EXTREME SOFT GROUND t 

A firm footing for the machine is essential. If the ground is soft 
enough to bog down the crawlers, mats should be used. Mats are 
usually made in sets of three or four so that when finished with 
one cut, the second and third mats can be swung into position ahead 
of those on which the machine is working and thus provide a con- 
tinuous firm path for the machine. Mats may be built of 2" x 12" 
timbers or logs as illustrated in Figure 47 below. 

The timber mat should be of laminated construction as shown with 
each board securely nailed. Holes should be bored through each 
end for insertion of cable slings as shown. Pieces of old cable 
can be used for this purpose. Mats can also be built of logs or 
poles laced together with old cable as shown in Figure 47, al- 
lowing enough overlap at one end for slings. 





CABLE CLIPS 



LOG MAT 

FIGURE 47 
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OPERATION UNDER ABNORMAL CONDITIONS (CONT'D) 

EXTREME SLIPPERY GROUND; 

To prevent slipping in hard wet clay, ice or snow, grousers should 
be attached to crawler pads as shown in Figure 48 below. Holes are 
provided in each crawler pad for the attachment of grousers with 
ordinary 3/4" machine bolts. Grousers may be cut in 12^" lengths 
and drilled with two 13/16" holes on one side as shown. 




CLEAT- METHOD OF ATTACHMENT 



FIGURE 48 

WHEN MIRED IN SOFT GROUND: 

If machine becomes mired in soft ground, remove hoist cable, from 
boom and attach free end securely with clips to tree as illustrated 
in Figure 49 below. Apply power to hoist and traction until ma- 
chine is on firm ground. If machine is dragline, use drag cable. 
Illustration shows front end down. If rear end is down swing cab 
around and fasten cable to tree xn rear. 




FIGURE 49 



NOTE - For engine operation under abnormal conditions see Engine 
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CABLE LENGTHS FOR 304 



NAME 


Cable 


Style 


Boom Lengths 


25* 


30' 


35' 


40' 


45' 


50' 


55' 


60' 




Dla. 


DRAGLINE 






Cable Lengths 


Drag. 


3/4" 


X 


39 ' 


44' 


49 » 


54' 


59' 


64' 


69' 


74 ' 


Holst 


5/8" 


Q 


62 ' 


72' 


82' 


92' 


102' 


112' 


122' 


132' 


CLAMSHELL 


5/8" 




















Holding 


0 


71' 


81' 


91' 


101' 


111' 


121' 


131' 


141' 


Closing 


5/3" 


0 


100' 


110' 


120' 


130' 


140' 


150' 


160' 


170' 


Tagline 


3/8" 


© 


60' 


60' 


60' 


60' 


60' 


60 ' 


60' 


60 » 


(Rud-o-Matic ) 


















HOOK BLOCK 






















Holst 


5/8" 




















1 Part 


0 


71' 


81' 


91' 


101' 


in* 


121' 


131 ' 


141' 


Holst 
2 Part 
Holst 


5/6" 


0 


116' 


131' 


146' 


161' 


176' 


191' 


206' 


221' 


5/8" 


3 Part 


0 


153' 


173' 


193' 


213' 


235' 


254' 


273' 


292' 


BOOM HOIST 


1/2" 


© 


















6 Part 


210' 


240' 


270' 


300 » 


330' 


360' 


390' 


420' 


SHOVEL 






18'-< 


O'* tiOON - 


15 '-0 


" STICKS 






HOIST 


5/8" 


0 


65' 




BOOM HOIST 


5/8" 


0 


120' 
















4 Part 






















TRIP 


5/16" 


© 


33' 




PULL SHOVEL 










BOOM HOIST 


5/8" 


X 


75' 




DIPPER 

DIGGING 


3/4" 


X 


60' 




JIB FRAME 
HOIST 


1/2" 


0 


30' 





X 6 Str. 

0 6 Str. 

© 6 Str. 



19 Wire - Lanplay - Flexible seale construction. 
Independent wire rope center. 

19 Wire - Improved plow steel - hemp center., 

19 Wire - Plow steel - hemp center. 
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CABLE HANDLING 

When unreeling or uncoiling wire cable, it is important that no 
kinks be allowed to form. Once a kink is made, no amount of 
strain can remove it and the cable is unsafe for use. Many of the 
kinks that occur in a cable are started between the time the cable 
is being removed from reel or coil and the time it is reeved on 
the machine. Illustrated below are the proper and improper methods 
of handling cable. 




FIGURE 50 



Correct way to 
unreel cable. 



Incorrect way to 
unreel cable. 




FIGURE 51 



Correct way to 
uncoil cable. 



Incorrect way to 
uncoil cable. 




FIGURE 52 

CORRECT INCORRECT 

CLIPPED CABLE ATTACHMENTS 

Illustrated above are the incorrect and correct ways for clipping 
attachments. U-bolts should bear against the short end of the rope 
with bases on the live side. Distance, center to center, between 
clips should be 6 times the rope diameter. Nuts should be tight- 
ened equally with rope under tension and retightened after the 
fir^few hour* of continuous service. Original from 
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REEVING OF BOOM SUSPENSION CABLE FOR 
CRANE -DRAGLINE -CLAMS HELL-PILE DRIVER 

With the boom for any one of the above combinations attached to 
the turntable by the boom foot pins and lying horizontally on 
blocking under the boom point, you are ready to reeve the boom sus- 
pension cable. Place the spool of cable (at the left side of the 
machine) on a bar or pipe properly blocked up so that the ca- 
ble may be unwound as it is being reeved on the machine. Take 
the end of the cable to the boom point; pass the cable underneath 
the outer left hand boom point sheave (A); from the top of sheave 
(A) bring the cable back to and around "A" frame sheave. (E); then 
out and around horizontal boom point sheave (C); back and around 
"A” frame sheave (D); out and over the top of the outer right 
hand boom point sheave (B); from the underside of sheave (B) back 
to "A" frame and dead end with wedge and socket attached to "A” 
frame at anchor (H). Pull the rest of the cable from the spool, 
taking this end of the cable and passing it over the left hand 
"A" frame sheave (G) and down to the boom hoist drum (F) where 
it is anchored with a wedge as shown. 
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REEVING OF CABLES FOR VARIOUS OPERATIONS 




LOAD LIFTING CRANE (ONE PART LINE) 



The load hoist cable Is anchored to the left hand drum (A). Pass 
the cable underneath the drum (A) and over the large left hand 
boom point sheave (B) and down to the load (C). 




FIGURE 55 

LOAD LIFTING CRANE (TWO PART LINE) 



The load hoist cable Is anchored to the left hand drum (A) . Pass 
the cable underneath the drum (A) and over the large left hand boom 
point sheave (B), down and around hook block sheave (C) and back 
up to the boom point (D) where It is anchored with a wedge socket. 
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CABLE REEVING FOR VARIOUS OPERATIONS. (CONT'D. ) 




FIGURE 56 



LOAD LIFTING CRANE (THREE PART LINE) 

The load hoist cable Is anchored to the left hand drum (A). Pass 
the cable underneath the drum (A) and over the large left hand boom 
point sheave (B); down and around hook block sheave (C); up and 
around the large right hand boom point sheave (D) and down to hook 
block where cable is anchored at (E). 




DRAGLINE 



DRAG CABLE: 

Fasten the live end of the drag cable to the dragline bucket chain 
at (D). Lead the drag cable through the dragline fairlead (E) and 
underneath and around the right hand drum (F) where drag cable is 
anchored to drum as shown. HOIST CABLE: Fasten the live end of 
the hoist cable to the dragline bucket bail chains at (0). Pass 
the hoist cable over the large boom point sheave (B) (use left 
hand sheave if there are two large ones at boom point). Then lead 
the cable down to and under the left hand drum (A) where the cable 
is anchored with a wedge socket as shewn. DUMP CABIEi Dead end 
cable a V bucket b&J 1 (G), pass tinder and over the bailllsheave (H) 

s | to&-attach| tJ iv^itee bucket chain E R S ITY OF CALIFORNIA 
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CABLE REEVING FOR VARIOUS OPERATIONS. (CONT'D. ) 




FIGURE 58 

CLAMSHELL CRANE WITH TAGLINE 

Fasten the clamshell hoisting or holding cable to the load pin 
or wedge socket on the bucket (D). Then pass the cable over the 
large left hand boom point sheave (B) and down to and under the 
left hand drum (A) where cable Is anchored. Fasten one end of 
the clamshell closing cable to the right hand drum (E) with wedge 
socket. Lead the cable from under the drum (E) up to and over the 
large right hand boom point sheave (C) and down to the clamshell 
bucket. The reeving of clamshell buckets varies In accordance with 
the type of bucket used, therefore, reference must be made to reev- 
ing diagram supplied with bucket to be used. Tagline cable Is 
hqoked as shown. 
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CABLE REEVING FOR VARIOUS OPERATIONS.' (CONT'D.) 



FIGURE 59 
PILE DRIVER 




Fasten one end of the hammer hoist cable to the hammer at (D) 
then lead the cable over the large left hand boom point sheave 
(B) and dorm to and under the left hand drum (A) where it is an- 
chored with a wedge socket as shown. When stationary leads, as 
shown, are used, cable from the right hand drum (E) and over the 
large right hand boom point sheave (C) can be used to lift piling 
Into place under the hammer (D). For swinging leads - not illus- 
trated - fasten one end of the hoist cable to the leads, then pass 
the cable over the large right hand boom point sheave (C) and down 
to and under the right hand drum (E) where it is anchored with 



wedge socket. 
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CABLE REEVING FOR VARIOUS OPERATIONS. (CONT»D.) 




FIGURE 60 
SHOVEL 



To prepare a shovel for new cable reeving, crowd the dipper to 
extreme out position and lower it to the ground. Release the 
crowd and hoist brakes. With the dipper in this position, push 
the padlock sheave at the back of the dipper forward so that it 
Is clear of the boom when boom Is lowered. New lower boom to a 



point where boom point sheaves rest on dipper stick spacer block. 
Remove old or worn cable. For the boom suspension cable place 
the spool of cable (at the left side of the machine) on a bar or 
pipe properly blocked up so that the cable may be unwound as It 
is being reeved on the machine. If the cable comes in a coil, 
roll it out like a hoop until the entire length Is laid out 
straight. Take one end of the cable out to the boom point; pass 
the cable over and around the outer left hand boom point sheave 
(A). From the bottom of sheave (A) lead the cable back to and 
around sheave (N); across to and around sheave (M) ; out and over 
the top of the right hand boom point sheave (D); from the under- 
side of sheave (D) back to the "A" frame where it Is anchored 
with a wedge and socket (S). Pass the other end of the cable over 
the left hand "A" frame sheave (0) and down to the boom hoist 
drum (L) where It is anchored with a wedge as shown at (P). For 
the dipper hoist cable, lead the cable under the left hand drum 
(J) and anchor with wedge as shown at (F). Lead the other end of 
the hoist cable over the top of the boom point sheave (B) then 
dewn to dipper sheave block (E), through the sheave block from 
the front side, around the sheave then up and over the half sheave 
(C) where it is anchored with a wedge. For the dipper trip cable, 
attach a wedge socket to one end of the cable. Fasten the wedge 
socket to the dipper trip plunger casting (Q). Lead the other 
end of the cable through the saddle block guide sheaves ( R ) ; back 
over "A" frame guide sheave (K) ; through the guide tube (T), then 
over dipper trip drum (H) where it Is anchored as shown at (G). 
(Follow same procedure for reeving new shovel attachment.) 
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CABLE REEVING FOR VARIOUS OPERATIONS. (CONT'D. ) 




FIGURE 61 
PULL SHOVEL 



The jib frame cable on a pull shovel performs the same function 
as the boom hoist cable on a crane or shovel. To prepare a pull 
shovel for new cable reeving, pull in the dipper until the handle 
is vertical then lower the boom until the dipper is resting on the 
ground. For the jib frame cable, lead one end of the cable over 
the left hand Jib frame sheave (K), from the bottom of sheave (K) 
back to and around sheave (P), across the sheave (Q), out andover 
the top of the right hand Jib frame sheave (J), from the under side 
of sheave (J) back to the n A” frame and anchor with wedge and 
socket fastened to "A" frame at (R). Lead the other end of the ca- 
ble over the "A" frame sheave (0) down to the boom hoist drum (N) 
where it is anchored with wedge as shown at (S). For the hoist 
cable, lead the cable under the left hand drum (M) and anchor with 
wedge as shown at (C). Lead the other end of the cable over sheave 
(L) on the jib frame, out and over sheave (A) on the dipper arm, 
from the under side of sheave (A) back to the Jib frame and around 
anchor spool (H) where it is fastened with clamps. For the pull 
cable, lead the cable under the right hand drum (E) and anchor with 
wedge as shown at (D). Lead the other end of the pull cable over 
the top of sheave (G); out to the top of sheave (B) then from the 
bottom of sheave (B) back to the boom and anchor with a wedge and 
socket at (F) . (Follow same procedure for reeving new pull shovel 
attachment) 
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OPERATING ADJUSTMENTS 

Every operator should know and understand the operating adjust- 
ments required to keep his machine in its best working condition. 

A properly adjusted machine is easier to operate and helps to 
avoid breakdowns or costly delays. 

ADJUSTING THE ENGINE CLUTCH 

The engine clutch is of the single plate disc type and is mounted 
at the flywheel end of the engine. It Is Important that the en- 
gine clutch backlocks when it Is fully engaged for operation. This 
backlock or locking-in action is readily detected by the feel of 
a very slight kick in the hand by Lever No. 1, see page 42. If 
the backlock action cannot be felt, do not run the machine until prop- 
per adjustment Is made to backlock the clutch. To adjust, pullout 
lock pin (A); turn the yoke (B) slightly to the right; release the 
lock pin and continue turning yoke to the right until the lock pin 
snaps into place In the next adjusting hole. Try clutch. If clutch 
slips, pull out lock pin; turn yoke slightly, then release lock pin 
and continue turning yoke to the right until lock pin snaps into 
the next adjusting hole. Try clutch again. If clutch still slips, 
repeat the adjustment but never turn the yoke more than one hole 
at a time. It is important that clutch Is not adjusted so tightly 
that It cannot be backlocked. Ordinarily, turning the yoke one or 
two holes provides sufficient adjustment although a new clutch may 
require several similar adjustments before the friction plates wear 
smoothly enough for efficient operation. NEVER OPERATE WITH ENGINE 
CLUTCH SLIPPING. For further details see Engine Section. 
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OPERATING ADJUSTMENTS (CONT'D.) 

FRICTION CLUTCH ADJUSTMENTS (See Figure 63): 

The swing and traction clutches, both drum clutches and the boom 
hoist clutch are sirilarly constructed and all are adjusted in the 
following manner: 

Disengage all clutches, including the engine clutch. To tighten 
the clutch band, loosen the lock nut ( A ) and turn the adjusting 
nut ( B ) out toward the end of the eye bolt as far as is necess- 
ary for proper clutch operation. Tighten lock nut ( A ). NEVER 
set clutches so tight that they will not back-lock. A clutch 
that is too tight does not pull any better than one that is too 
loose and, furthermore, when a clutch is .either too tigjit or too 
loose, the lining will burn and thus impair the efficiency of 
the clutch as well as shorten the life of the lining. Check the 
band carrier screws ( C ) and set them to a clearance of 1/32” 
between the screws and the clutch band WHEN THE CLUTCH IS ENGAGED. 
Be sure the lock nut on screw ( D ) Is tightened after clearance 
adjustment is made. 

Check the back-lock of the clutch. Set the back-lock adjusting 
screws ( E ) to provide a minimum amount of back-lock Just enough 
to keep the clutch engaged. 

To increase the amount of back-lock of the clutch, screw out on 
adjusting screws ( E ) . To decrease back-lock screw in on ad- 
justing screws ( E ) . Both screws should be adjusted equally 
after which lock nuts must be securely tightened. The clutch 
will disengage itself when it does not have enough back-lock; hard 
to engage when it has too much. 

When the clutch band linings are new or until they are smoothed 
down and properly seated, several clearance and back-lock ad- 
justments might be required after which these adjustments should 
be made at regular intervals. 

DRUM BRAKE ADJUSTMENTS (See Figure 63): 

Both drum brakes and the boom hoist brake are of similar construc- 
tion and are adjusted in the following manner: 

Release all brake pedals. Be sure boom ratchet safety pawl is 
engaged (Lever No. 10 forward-see Page 42); lift brake pedal B-2 
as high as It will go and place under it a block of wood or some 
other substantial support to hold the pedal up. To adjust the 
brake bands, pull out lock pin (F) and turn the adjusting nuts 
(G) and (H) up until the brake holds the required load. Turn lock 
nut (H) down against the casting and draw it tight. Replace lock 
pin (F). After boom hoist drum brake adjustment is made, be sure 
to remove support from under brake pedal B-2. Drum brakes should 
not be operated any tighter than necessary to hold the required 
loads. Check brake bands after adjusting to be sure they are re- 
leasing properly. If they drag, proper release is obtained by 
adjusting bolt (J) and spring (K). 

NOTE: When brake Is set clearance must be maintained at point (L). 
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OPERATING ADJUSTMENTS (CONT'D.) 




FIGURE 64 

SWING BRAKE ADJUSTMENT 

To tighten swing brake, push lever No. 6 (page 42) forward to re- 
lease brake. Loosen lock nut (A) then tighten adjusting nut (B) 
Just enough to make the brake hold. NOTE: The brake must not drag 
when released or while swinging the turntable. 




FIGURE 65 

TRACTION BRAKE ADJUSTMENT 



Disengage traction brakes (Levers No. 7 and No. 8 down-see page 
42). Loosen locknut (A) and turn adjusting nut (B) to tighten the 
band. After proper adjustment has been made, tighten nut ( A ). 
NOTE: Do not tighten brake too much without testing it. Ordin- 
arily, turning the adjusting nut ( B ) from one flat side on the 
nut to the next flat side - or one-sixth of a turn - will be enough 
adjustment to make at one time before testing brake. Inspect the 
toggle action on the brakes at regular intervals to be sure the 
linkage has a sufficient amount of back-lock to keep the brakes 
set. Pin ( C ) should pass the center line of pin ( D ) and pin 
( e ) about 3/8" as shown at (F) Figure 65 above, when the brake 
is set. To Increase the amount of back-lock, turn out the adjust- 
ing set screws ( G )> to decrease the back-lock turn screws in. 
Always securely tighten the lock nuts on screws ( n ) after mak- 
ing adjustments. 
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FIGURE 66 FIGURE 67 



SWING AND TRACTION BEVEL GEAR SHAFT ADJUSTMENT (Sea Figure 66) 

The swing and traction bevel gear shaft should be inspected at 
regular intervals to determine if any end play has developed. To 
check the shaft, remove the grease gun connection from the bear- 
ing retainer cap ( a ) and insert a 3/8" drift pin about 4" long 
into the grease gun connection hole, and under the pin set a pinch 
bar ( b ) supported by a timber as illustrated in Figure 66. Bear 
down and raise pinch bar and if shaft moves up and down from l/l6" 
to l/8" or more, there is excessive end play which will require 
adjustment. To adjust, remove the six capscrews (c )• This will 
allow the bearing retainer cap ( a ) to be removed. Be careful 
that the shims ( d ) do not drop down and become lost. Remove one 
shim (D )• Replace the bearing retainer cap ( a) and the capscrews 
(C )• Be sure to tighten the capscrews evenly when screwing them 
back into place. Check shaft and if excessive end play remains, 
repeat the adjustment, removing only one shim at a time, until all 
but a very slight movement is eliminated. 

SWING AND TRACTION BEVEL GEAR ADJUSTMENTS (See Figure 67) 

To test the swing and traction bevel gears for excessive back 
lash or wear, set all operating levers at neutral, releasing all 
clutches and brakes. With one hand, hold the left hand drum sta- 
tionary and with the other hand push the right hand drum back and 
forth in a rocking motion. Reverse this operation to test the 
left hand drum. In each case If the outer rim of the drum moves 
more than approximately 1/4", there is excessive wear on the swing 
and traction bevel gears and adjustment is required. To adjust, 
loosen all capscrews (A ) and ( b) and locate the cut in the split 
shims. Do not remove capscrews (b ) which pass through shims at 
the cut. Remove capscrews ( a) and pull out one shim (C )• (Note 
that the shims are of different thicknesses to facilitate adjust- 
ment, and when removing one be sure it has Identical halves.) Re- 
place and tighten ^capscrews (a ), then check the mesh of the bevel 
gears. There should be a clearance of from .012" to .040". 
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VERTICAL TRACTION SHAFT ADJUSTMENT 




FIGURE 68 



To check the vertical traction shaft for end play, place a timber 
or other obstruction in front of each crawler and run the machine 
against them - not over them - so that load is applied to the trac- 
tion bevel gear which meshes with the vertical traction bevel pin- 
ion ( A ) at the bottom of the vertical traction shaft ( B ) . Next 
remove nuts- from the studs and take off dust cover so that top of 
vertical traction shaft can be seen. Release and apply power al- 
ternately by moving lever No. (3), page 42 back and forth, and if 
vertical traction shaft moves up and down 1/16" to 1/8" or more, 
there Is excessive end play and adjustment is required. 



To adjust, remove wire from the two capscrews (C ); take out cap- 
screws and turn the adjusting nut ( D ) clockwise until all but a 
very slight end play Is eliminated. Replace the two capscrews 
(0 ) and wire them into place. 

N0TE--It is advisable to check the vertical traction shaft for 
end play each time the bevel gear case cover has been removed to 
clean out the lower traction shaft bevel gear case. 
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OPERATING ADJUSTMENTS (CONT ! D.) 




CRAWLER BELT AND DRIVE CHAIN ADJUSTMENT. 

The right and left traction drive chains must have between 3/4" 
to 1" sag at top and bottom as shown in Figure 69. It is important 
that the amount of sag be equal in both chains to evenly distribute 
the loads they carry and to Insure straight traveling. When ad- 
justing the drive chain there must be slack in the crawler belt 
because tightening the chain also tightens the belt. Remove lock 
pins ( A ) and turn adjusting nut on both the inside and outside 
adjusting bolts as required. The inside and outside bearings ( C ) 
must be kept in perfect alignment so that the traction drive chains 
will run true on the drive sprockets. Replace lock pins (A). 
Travel the machine forward the length of the crawlers. This brings 
all slack in the crawler belt to the top where It can be checked 
for proper sag shlch should be approximately 3/4" to 1" as in- 
dicated. 

To adjust crawler belt, remove adjusting nut lock pin ( A ) and 
turn adjusting nut ( B ) on both Inside and outside adjusting bolts 
as required. The Inside and outside bearings ( C ) must be in per- 
fect alignment so that the crawler belt runs true on the tumblers. 
Replace lock pin (A ). Make adjustment opposite end of chains. 

NOTE* When traveling In deep sand or other loose material it is 
advisable to have more slack in the chains and belt to avoid clog- 
ging. 
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EQUIPMENT CHANGES FOR VARIOUS OPERATIONS 

To convert the Koehring Crane to a clamshell, dragline, pile 
driver, shovel or pull Shovel no changes are required in the 
mechanism to steer, travel or swing the machine. 






"A" 



FIGURE 71 



"B" 




LAGGING 

Drum and sprocket laggings are 
split to facilitate installa- 
tion on the main shaft as shown 
in Figure 71 above . The two 
halves of each lagging should 
be used together as each pair 
is drilled to fit the drum be- 
fore splitting. Each half is 
quickly and easily installed by 
placing it over the shaft and 
bolting to the drum. F’gure 72 
shows the drum shaft equipped 
to operate as a shovel. The 
tapered lagging for the dipper 
hoist cable is at the left, and 
the double sprocket lagging for 
crowding and racking-in the 
dipper is at the right. Figure 
73 shows the drum shaft equipped 
to operate as a lifting crane, 
clamshell or pile driver. Both 
laggings are of the same dia- 
meter with the narrow one at the 
left and the wide one at the 
right. Figure 74 shows the 
drum shaft equipped to operate 
as a dragline or pull shovel. 
The larger diameter lagging for 
the hoist cable is at the left, 
and the smaller diameter lagging 
for the drag cable is at the 



FIGURE: 74 DRAGLINE 
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EQUIPMENT CHANGES FOR VARIOUS OPERATIONS (CONT'D.) 

LIFTING CRANE: 

■ • 

Both drum laggings on the lifting crane main drum shaft are of 
the same large diameter. The narrow lagging is placed at the left 
and the wide lagging at the right. If only one drum Is used, only 
one large diameter sheave Is needed at the loom point. If both 
drums are used for load lifting, two large diameter sheaves are 
needed at the boom point. If the crane should be equipped with a 
fair lead for dragline work or an auxiliary front drum for pile 
driving work, it is not necessary to remove these two parts for 
lifting crane work. 



CLAMSHELL CPANE; 

Both drum laggings on the clamshell crane main drum shaft are of 
the same large diameter so that both the lifting cable and the 
closing cable wind on the drum at the s^me speed. The narrow lag- 
ging is placed at the left end the wide lagging °t the right. Two 
large diameter sheaves are needed at the boom point, and a tag- 
line drum attachment must be installed on the boom to operate the 
tagline or cable which prevents the clamshell from twisting around 
during hoisting and lowering operations. If the clamshell crane 
should be equipped with a fair lead for dragline work or an auxiliary 
front drum for pile driving, it is not necessary to remove these 
two parts for clamshell crane work. 

DRAGLINE CRANE t 

The left hand drum lagging on the dragline main drum shaft Is used 
for hoisting the bucket and is of large diameter. The right hand 
drum lagging used for dragging the bucket is of small diameter. 
A dragline fairlead used to guide the drag cable to the drag drum 
is bolted at the place provided for it at the front-center of the 
turntable. Only one large diameter sheave is needed at the boom 
point for the hoist cable . 

PILE DRIVER: 

Both drum laggings on the pile driver main drum shaft are the same 
as used for the lifting crane. However, If the machine is already 
equipped as a dragline with one large diameter drum lagging and 
one small diameter drum lagging on the main drum shaft, no changes 
of lagging will be necessary as the pile driver attachment can be 
operated satisfactorily with the dragline drum laggings. If fair- 
lead or tagline or both are attached to the machine. It will not 
be necessary to remove them. Two large diameter sheaves are re- 
quired at the boom point. 
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CHANGING BOOMS FOR VARIOUS TYPES OF OPERATIONS 



Following are the types of booms or front end attachments required 
for the various combinations to ntfiich the Koehring crane can be 
converted i 



COMBINATION 


FRONT END ATTACHMENT 


CRANE 


Crane boom with two large point sheaves 


1 1 I'Ll 1 ' E— 




DRAGLINE 




PILE DRIVER 


Crane boom with two large point sheaves and auxil- 
iary front drum. 


PULL SHOVEL 


Jib frame and tioom, bucket arm and bucket. 


SHOVEL 


Shovel boom, dipper sticks and dipper. 



To save time and heavy lifting, it is advisable to build a crib 
of timbers upon vtiiich the front end attachment to be Installed on 
the machine should be placed. (See Figures 75 and 76 below and 
Figure 77 on Page 98.) The cribbing should be high enough to place 
the boom foot of the attachment at the same height as the boom 
foot pins on the turntable. The attachment to be placed on the 
cribbing should be handled by the attachment already on the machine. 
Another crib should be built for the storage of the attachment to 
be taken off the machine. The distance between cribs should not 
be too great as the machine is not designed to travel more than a 
short distance without a boom or front end attachment. Boom or 
attachment changes should be made on level ground. 

STORING CRANE, DRAGLINE AND PILE DRIVER BOOMS ON CRIBBING 




FIGURE 75 

Cribbing as illustrated above is made up of 12" x 12" timbers. 
The distance (X) from the ground to boom foot should be approx- 
imately 5* -3". 



STORING PULL SHOVEL ATTACHMENT ON CRIBBING 
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FIGURE 76 

Cribbing as illustrated above is made up of 12" x 12" timbers (C), 
8" x 8" timbers (B) and 6" x 6" timbers (A). The distance (X) 

from /the ground Ito boom foot should be approximately 5»-3". 
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STORING SHOVEL ATTACHMENT ON CRIBBING 




FIGURE 77 

Cribbing as illustrated above is made up of 12" x 12" timbers (C ) , 
8" x 8" timbers ( b ) and 6" x 6" timbers ( A ) . The distance (X) 
from the ground to boom foot should be approximately 5'-3". 

CHANGING BOOMS FOR VARIOUS TYPES OF OPERATIONS 
REMOVING CRANE BOOM 

After the machine has been moved to the proper position at the 
cribbing as illustrated in Figure 77 above, line up the turntable 
with the crawlers. Lower the boom on the cribbing which should be 
built high enough to permit easy removal of the boom foot pins. 
Remove pins, and after machine is backed away from boom, insert 
the pins in the boom foot casting for use with other booms. Remove 
the hoist cables and the boom hoist cable. Roll the cables in 
coils or wind them on cable spools, lubricating the cables as they 
are rolled or wound, and store. 

MOUNTING SHOVEL ATTACHMENT 

If a crane or a dragline is to be converted to a shovel, remove 
boom as directed under "Removing Crane Boom." In addition to the 
boom on a dragline, the f airload must be removed by taking out 
bolts (A) shown in Figure 78 1 , Page 99. Replace bolts in fairlead 
and store. Remove the right and left hand drum laggings from the 
main drum shaft and store. Bolt the tapered lagging (A), Figure 
7li, Page 95 at the left hand of the drum shaft. Bolt the double 
sprocket lagging at the right hand of the drum shaft. The shovel 
drum shaft assembly complete with tapered and sprocket lagging is 
shown in Figure 72, Page 95. Put the crowd chain around the left 
hand sprocket of the double sprocket lagging; fasten the ends of 
the crowd chain together with chain pin; insert cotter In chain 
pin and open. Do not try to adjust crowd chain until the boom is 
raised to an angle of approximately 40 degrees. To attach the re- 
versing or racking-in chain which operates from the right hand 
sprocket of the double sprocket lagging on the main drum shaft to 
the single sprocket on the boom hoist shaft, remove the patch plate 
attached by four bolts to the curved section of the cab bulkhead. 
Put the chain around the sprocket on the boom hoist shaft; pass 
it through the hole In the cab bulkhead to and around the right hand 
sprocket of the double sprocket lagging on the main drum shaft; fas- 
ten the ends with a chain pin; insert cotter and open. Reeve the 
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CHANGING BOOMS FOR VARIOUS TYPES OF OPERATIONS (CONT’D.) 



MOUNTING SHOVEL ATTACHMENT (CONT’D. FROM PAGE 98) 

shovel boom hoist cable as described on page (85). Raise shovel 
boom to an angle of approximately 40 degrees. Wrap the end of the 
dipper hoist cable in a large loop around the ends of the dipper 
sticks - just ahead of the greenhorns on the racking to prevent 
slipping when hoisting - and clamp the cable securely. With the 
dipper resting on the ground, wind the dipper hoist cable until 
the rear ends of the dip- 
per sticks are about two 
feet above the height of 
the shipper shaft on the 
boom. Travel the machine 
forward, guiding the bpom 
between the sticks until 
far enough to lower sticks 
on the shipper shaft pin- 
ions. Check to be sure 
that the same number of 
rack teeth on each dipper 
stick are between the ship- 
per shaft pinions and the 
end of the racking so that 
dipper sticks run square 
with the pinions. (See 
Figure 80, Page 100.) Re- 
lease the left foot brake 
pedal. Lower boom and back 
up machine until the end 
of the dipper sticks are 
near the shipper shaft pin- 
ions. Check again on the 
number of teeth between pinions and end of rack to be sure there 
are an equal number on both sides. To place saddle blocks in pro- 
per position, remove nut (E), Figure 81, Page 101, on one end of 
the shipper shaft; remove thrust washer (F ) behind the nut, then 
slide the saddle block out to a little beyond the width of the 
dipper stick. ( Do not pull the saddle block off the shaft for this 
particular adjustment as it is heavy and will require added time 
and labor to replace. ) Hold the gib (G) in place, and swing the 
saddle block up so the gib and saddle block will clear the top of 
the dipper stick, then slide the saddle block and gib In place so 
that gib is between saddle block and stick. Replace thrust washer 
and nut on the end of the shaft. Draw nut up tight, using a ham- 
mer on the special wrench furnished with the shcvel attachment. 
Insert cotter In shaft and open. Place the other saddle block in 
a similar manner. Remove dipper hoist cable from dipper sticks 
and reeve it through dipper sheave block as described on page (85). 
Grease the tops of the dipper sticks and the racking. Raise the 
boom to an angle of approximately 40 degrees. Wing the hoist 
cable and lift dipper about 3 feet off the ground. Shift lever 
No. 9 page 42, to racking-in position. Crowd out and rack-in the dippe: 
sticks several times using Lever No. 4. Do not strike the stops 
at either end of the dipper sticks. If racking teeth do not mesh 
properly with shipper shaft pinions, adjust saddle block gibs as 
described on Page 101. Adjust crowd chain as described on Page 102. 
Adjust right hand drum clutch as described on Page (88) to be 
sure it does not back-lock. Adjust dipper trip clutch as describ- 
ed on Page 103. 




FIGURE 78 
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CHANGING BOOMS FOR VARIOUS TYPES OF OPERATIONS (CONT'D. ) 




FIGURE 79 



When a machine is shipped from the factory as a combination lift- 
ing crane and shovel, the racking-in sprocket and the operating 
mechanism to shift the sliding jaw clutch Is already installed. 
When a machine Is shipped as a crane only or dragline only, the 
racking-in sprocket and the sliding jaw clutch and lever linkage 
are omitted. To convert a crane or dragline to a shovel, move 
machine to cribbing prepared for storage of crane or dragline boom 
and remove boom as described on page (97). Remove crane or drag- 
line laggings from the right and left hand drums of the main drum 
shaft and store. Bolt the tapered shovel hoist lagging to the left 
hand drum; place the two halves of the double sprocket lagging a- 
round the right hand drum and bolt securely (see Figure 72, Page 
95.) To install the racking-in sprocket and sliding jaw clutch 
fork and lever linkage, as shown in Figure 79, place the two halves 
of sprocket (A) around the boom hoist shaft, on the shoulder pro- 
vided for the sprocket, and bolt securely with bolts (B). Secure 
lever operating linkage (C) to turntable with bolts througi holes 
provided on turntable and attach lever (D). 




AiftiMmi 




X-SAME NUMBER OF TEETH 
BETWEEN PINION AND 
STOP ON EACH STICK 



FIGURE 80 
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OPERATING ADJUSTMENTS (FOR SHOVEL) 



For shovel operation, the right hand drum clutch - for crowding 
- should be adjusted so that it will not back-lock. To make 
this adjustment, screw in adjusting screws (E ), Figure (63), Page 
(88), Just far enough to keep the clutch from back-locking then 
set the lock nuts ( L ) • 

SADDLE BLOCK GIBS: (Figure 81) 

Saddle block gibs must be ad- 
justed regularly to keep the rack 
or shipper shaft pinions in prop- 
er mesh with the dipper stick 
racking. However , they must never 
be adjusted so tight that the 
st icks do not run freely. To check 
the saddle block gib adjustment, 
hoist the dipper until the dipper 
sticks are level. Release the 
crowd brake. Rock the saddle 
blocks backward and forward by 
crowding out and racking-in the 
dipper sticks. If the saddle 
blocks can be rocked more than 
one half inch, the gibs should be 
adjusted. To adjust, remove 
lock rod (A), loosen lock nuts 
(B) and (C) on both adjusting 
bolts (D). Turn both adjusting 
bolts (D) an equal distance using lock rod (A) as a wrench. Do 
not adjust too tight. When properly adjusted, the saddle blocks 
should rock forward and backward about 3/8". Be sure both adjust- 
lng bolts have been turned down the same distance. After adjust- 
ment has been made, replace the lock rod (A), then tighten lock 
nuts (B) and (C) on both adjusting bolts (D). Always adjust both 
right and left hand saddle blocks at the same time. 

DIPPER ANGLE ADJUSTMENT AND SHEAVE BLOCK BUSHINGS; (Figure 82) 

The angle of the shovel dipper, in relation to the dipper sticks, 
is adjusted with the adjusting links (A) . To change the dipper 
angle, swing the turntable so that it lines up with the crawlers. 

Set the dipper flat on the ground as 
shown in Figure 82. Release the crowd 
drum brake (left brake pedal). Allow 
a little slack in the hoist cable. 
Remove bolt (B) from both links. To 
decrease dipper angle, travel machine 
forward; to increase dipper angle, 
travel machine backward - the distance 
traveled in either direction to be 
1us t enough to permit inserting bolt 

(B) into the next adjusting hole in 
the links. When the sheave block 
bushings (C) become badly worn they 
can be reversed for further use. To 
reverse the bushings, lower the dip- 
per to the ground sind release the hoist 
cable so that the sheave block (D) 
tilts forward, as shown in Figure 82. 
Remove bolts (E). Pull out bushings 

(C) , turn them oyer - ihkt replace. Re- 
piace 





FIGURE 81 
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OPERATING ADJUSTMENTS (FOR SHOVEL) 



DIPPER LATCH BAR: 

Latch bar (A) must be set so that 
It goes into latch keeper not 
more than 1/2”. To adjust, close 
and pull cotter (B) . Loosen nut 
(C) and take up on nut (D) to 
raise latch bar out of latch 
keeper. Loosen nut (D) and take 
up on nut (C) to lower latch bar 
into keeper. When proper adjust- 
ment has been made tighten and 
cotter. 

CROWD CHAIN: (Fig. 84) 

To operate properly, the crowd 
chain must be adjusted with a 
sma 11 amount of slack, and while FIGURE 83 

making the adjustment, the boom must be set at an angle of ap- 
proximately 40 degrees as indicated in Figure 84. To adjust crowd 
chain, crowd the dipper out almost to the end of the dipper sticks; 
set the crowd brake (left foot pedal), then lower the dipper to 
the ground. Crowding the dipper out puts all the slack in the top 
half of the chain and makes it easier to adjust. Loosen nuts (A) 
on both adjusting bolts (D). Loosen lock nuts (B) and tighten 

a djusting nuts (C) on both adjusting bolts to make the chain 
tighter. Be sure the same amount of adjustment is made on both 
adjusting bolts (D) so that the idler sprocket will run true in 
the crowd chain. After the proper adjustment is made, tighten nuts 
(A) and (B). Do not run the chain too tight. CAUTION: Never 

tighten crowd chain with the boom in horizontal position. 
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OPERATING ADJUSTMENTS (FOR SHOVEL) 

DIPPER TRIP CLUTCH AND TRIP 
OPERATING CABLE: (Figures 
85 and 86 ) . 

The dipper trip clutch 
(Figure 85) should be so 
adjusted that when the 
operator pushes down on 
the trip lever (Figure 86) 
which is mounted on lever 
No. 4 Page 42, the dipper 
door will open instantly. 

This clutch should have a 
slight amount of drag all 
the time to prevent slack 
in the trip cable during 
the cycle of operation. 

To adjust the clutch band 
(A) for dipper tripping, 
loosen lock nut (B) and 
turn the adjusting bolt 
(C) out of the band crank 
arm (D) toward the hub (E) 
of the clutch spider (F) 
to tighten the clutch just 
enough to open the dipper 
door when the trip lever is pushed down. When the adjustment on 
bolt (C) is used to its full extent, loosen lock nut (B), and screw 
bolt (C) up into band arm (D). Then loosen lock nut (G) and turn 
down nut (H) which moves the clutch shifter yoke ( J) in toward the 
clutch far enough to take up the adjustment lost by screwing bolt 
(C) into the clutch arm. Tighten lock nut (G) and readjust clutch 
with bolt (C). To provide the proper amount of drag in the clutch 
to remove the slack in the trip cable, loosen nut (K) on bolt (L) 
and tighten nut (M), then test. If bolt (L) is drawn too tight, 
the dipper door will open during the operating cycle. Tighten 
lock nut (K) after proper adjustment of bolt (L) is made. The 
guide bolts should be so set that there is approximately l/l6" 
clearance between the head of the guide bolts and the clutch band 
when the clutch is fully engaged by holding the trip lever down. 
To adjust trip operating cable (N), shown in Figure 86, loosen 
lock nut (0) and move sheave (P) back far enough tomake the cable 
taut. Tighten lock nut (0). 





FIGURE 85 
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REMOVING SHOVEL ATTACHMENT 

(Refer to "Storing Shovel Attachment on Cribbing, "Page 98) 

If the shovel attachment is to be removed but not transported to 
another location for storage, it can be removed without disassem- 
bling the attachment • To remove, line up the turntable with the 
crawlers and lower shovel boom to an angle of approximately 30 
degrees. Crowd the dipper out to the end of the dipper sticks 
and hold the dipper about 12" from the ground. Place two short 
timbers (A) on the ground directly under the dipper and about 
18" apart. Lower the dipper to the timbers so that latch plate 
of the dipper Is between the two timbers (A). Place a short 
timber (B) across the top of the dipper sticks under the boom, 
then lower the boom to the timber. This timber should be so lo- 
cated that it prevents the boom point sheaves from resting 
on the dipper sheave block. Build a substantial crib, as il- 
lustrated, under the boom near the boom foot with just enough 
clearance between boom and cribbing to permit the Insertion of 
wooden wedges which are then driven in far enough to take the 
weight of the boom off the boom foot pins. Remove the dipper 
hoist cable, the boom hoist cable and the dipper trip cable from 
the machine. Lubricate cables, wind them in rolls and store with 
attachment. Remove the crowd chain from the crowd drum and place 
It on top of the boom securing it to the boom with wire. Remove 
boom foot pins and back the machine away from the boom. Drive 
the machine to the attachment to be used and which should be stored 
on cribbing as Illustrated on page 97. Remove the reversing or 
racking-in chain from the boom hoist and load hoist shafts; remove 
the tapered lagging and the double sprocket lagging from the hoist 
drums and store all of these accessories with the shovel attachment. 
The dipper trip unit can remain on the machine unless it is to be 
used on another machine not equipped with a dipper trip. If the 
shovel attachment Is to be removed for transportation to another 
location, It should b e disassembled as follows! Line up the turn- 
table with the crawlers; set the boom at an angle of approximately 
40 degrees; crowd the dipper out to approximately 18" from the end 
of the dipper sticks, then lower the dipper to the ground. Unfasten 
the dead end of the hoist cable at the dipper and pull the cable 
out of the dipper block sheave. With this free end of the cable 
make a loop around the dipper sticks just ahead of the rack teeth 
and fasten cable with clamps. Remove dipper trip cable. Remove 
the stops at the rear end of the dipper sticks. Wind the hoist 
cable until all slack is removed from the cable. Release the crowd 
brake. Back the machine away from the dipper, crowding out the 
dipper sticks until the sticks are free of the crowd pinions. Lower 
the sticks with the hoist brake. Replace stops on ends of dipper 
sticks. Remove the hoist cable from the dipper sticks and from 
the hoist drum on the machine. Lower the boom to cribbing which 
has been built high enough to permit easy removel of boom foot pins. 
Remove the boom hoist cable. Part the crowd chains and lay the 
ends of the chains on top of the boom then fasten with wire. Re- 
move boom foot pins and back machine away from the boom. 
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OPERATION OF BOOM HOIST AND RACKING-IN LEVER NO. 9 
(For Shovel Operation Only - Page 42) 

Lever No. 9 is not furnished with a machine shipped from the fac- 
tory for use as a crane only. This lever shifts a jaw clutch on 
the boom hoist shaft. When pushed away from the operator to 
latched position, the jaw clutch on the boom hoist shaft engages 
the boom hoist drum, then by pushing forward on lever No. 4, the 
boom raises. When lever No. 9 is pulled toward the operator to 
latched position, the jaw clutch on the boom hoist shaft engages 
with the racking-in sprocket, they by pushing forward on lever No. 
4, the dipper sticks will rack-in. To shift lever No. 9, have 
lever No. 4 in neutral position (engine clutch engaged by pull- 
ing lever No. 1 up); push lever No. 9 for boom hoist engagement 
and pull lever No. 9 for racking-ln engagement. If lever No. 9 
does not latch in notch for selected operation, keep pressure on 
it while lever No. 4 is pushed forward then back to neutral to 
line up the clutch jaws for engagement. The beginner will find 
it easier to shift lever No. 9 with the engine idling"! Do not 
operate unless lever No. 9 is latched in selected position. Be 
sure boom safety ratchet pawl is engaged - lever No. H3 forward 
- before shifting from boom hoist to racking-in operation. When 
operating as a crane, lever No. 9 should be in boom hoist posi- 
tion all the time. The crowd and racking-in boom hoist lever No. 
9 operates two friction clutches for three operations, two of which 
operations are selected by lever No. 9. Pulling lever No. 4 back 
from neutral engages the right hand drum or crowd clutch and crowds 
dipper sticks out. Pushing lever No. 4 forward from neutral en- 
gages the clutch on the boom hoist shaft and transmits power through 
the sliding jaw clutch operated by lever No. 9 to engage the boom 
hoist drum to raise the boom or to engage the reversing sprocket 
on the boom hoist shaft to rack-in the dipper sticks. The 
reversing sprocket Is connected to the crowd drum with a roller 
chain which reverses the crowd drum to rack-in the dipper sticks. 
To select boom hoist or rack-in operation, see description of 
lever No. 10, Page (52). To operate lever No. 4 In crane work, 
see Page ( 47 ) . 

MOUNTING PULL SHOVEL ATTACHMENT 

Pull shovel attachment should be placed on cribbing as Illus- 
trated on Page 97. If crane or shovel is to be converted to pull 
shovel, remove crane or shovel attachments and lagging as described 
on pages (98) and (104). If dragline Is to be converted to a pull 
shovel, remove only the dragline fair lead by taking out six bolts 
(A) as shown In Figure 78, Page 99. Pull shovel operation requires 
the same drum lagging as a dragline - large diameter lagging on the 
left hand drum and small diameter lagging on the right hand drum. 
If a shovel Is to be converted to a pull shovel, standard dragline 
laggings must replace the shovel laggings removed. If a lifting 
crane Is to be converted to a pull shovel, keep the large diameter 
lagging on the left hand drum but replace the right hand In crying 
with the small dragline lagging. 
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MOUNTING PULL SHOVEL ATTACHMENT (CONT'D.) 




Mount the pull shovel boom 
foot adapter on the turn- 
table, using the boom foot 
pins ( A ) and bolts ( B ) 
through the bolt holes pro- 
vided for the dragline 
fair lead, as shown In Fig- 
ure 87. Use shims ( C ) at 
the bolt holes to fit 
adapter to the turntable. 



FIGURE 87 




FIGURE 88 



Mount the Jib frame on the adapter with pins (D) as shown In Fig- 
ure 88. The large sheave (E) should be at the left and the an- 
chor spool (F) at the right. 




FIGURE 89 



Reeve the Jib frame cable as per instructions. Page (86). Raise 
Jib frame using same levers for raising crane boom Page (47). 
Drive the machine to the pull shovel boom and attach boom to ad- 
apter wlthplns (G) as shown in figure 89. Reeve hoist and pull 

Ions, Page (86). 
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OPERATING ADJUSTMENTS FOR PULL SHOVEL 




FIGURE 90 



Machine operating adjust- 
ments are the same as de- 
scribed -under "Operating 
Adjustments", Pages (87) 
to (93). If a shovel has 
been changed to a pull 
shovel, * the drag clutch 
should be set to back-lock 
by screwing out on adjust- 
ing screw (E) , Figure (63) , 
Page ( 88 ) . The angle of 
the dipper. In Its relation 
to the dipper arm, can be 
adjusted by moving the 
dipper adjusting link 
Figure 90, up or down on 
the dipper arm. To adjust 
the angle, line up the 
turntable with the crawl- 
ers then lower the dipper 
to the ground. Release 
the hoist and drag brakes 
to allow a generous amount 
of slack In the cables. 
Remove link pin (A) and, 
with dipper on the ground, 
travel the machine back- 
ward or forward-depending 
upon the adjustment desired 
- until the pin (A) can be 
Inserted into the select- 
ed hole. To remove pull 
shovel attachment, line up 
the turntable with the 
crawlers; extend the dip- 
per arm out as far as it 
will go then lower the boom 
to position on two cribs 
as shown In Figure 76, 
Page 97. Remove the hoist 
and pull cables. Remove 
the boom foot pins then 
back the machine about one 
foot away from the boom. 
Place some blocking on top 
of the boom near the dip- 
per arm and some 4" x 4" 
or similar timbers near 
the foot of the boom as 
shown on page 97. Lower 
the Jib frame to this 
blocking and timbers , then 
remove Jib frame mounting 
pins and Jib frame cable. 
Back machine away from Jib 
frame . 
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UNLOADING PROM FLAT CAR 
(See Figures 92, 93 and 94, Page 109) 

When unloading from a flat car, a ramp or unloading platform 
strong enough to support the weight of the machine is necessary. 
After flat car is spotted at unloading point, securely block all 
wheels of the flat car to prevent it from moving during the un- 
loading operation. If machine is to be unloaded by ramp and no 

ramp is available, it will be necessary to build one of heavy, 
solid timbers as shown in Figures 92 and 94, Page 109. The ramp 
should be long enough to avoid a steep grade. When the machine 
is shipped as a crane, the regular method is to load the machine 
and block it at one end of the flat car, with the boom in sec- 
tions, loaded on the same car behind the machine. In most cases, 
after the blocking which holds the machine to the car has been 
removed, the machine, less boom, is run down the ramp, then trav- 
eled to the other end of the car where the machine is turned to 
face the car and then traveled up to the car for boom attachment. 
The lower section of the boom is then moved toward the machine 
where the boom foot A is inserted into the boom foot clevises and 
fastened by the boom foot pins. The machine is then backed up 
until a short portion of the lower section is at the end of the 
car. Now the second section is bolted to the lower section and 
the machine backed up again until all sections have been mounted 
after which all necessary cables for the boom hoist are reeved. 
(For cable reeving see Pages 80 and 81.) 

If conditions at the unloading point will not permit traveling 
machine on the ground from one end to the other, or unloading can 
be done from only one end of the car and the boom is loaded be- 
tween that end and the machine, the following procedure will be 
necessary: block up solidly under both outside sills of the flat 

car to prevent car from tipping, then swing turntable around fac- 
ing the boom sections. Assemble and mount the boom on the machine. 
Be sure all boom section bolts, (A) Figure 91, and cable 
guards are in place and tight. Reeve the boom cable as shown in 
Figure 53, Page 80. Raise the boom just enough to balance the mac- 
hine as is traveled across the car and down the ramp. 




For shovel unloading, follow the same procedure in preparing the 
flat car for unloading as with the crane. Shovels are shipped 



with shovel front end attached, 
the shovel front end ahead. See 
the blocking from the shovel 
and after checking all cables 
to see that both ends are 
securely fastened, raise the 
boom to an angle of about 40 de- 
grees. Hoist the dipper about 
3 feet from the car floor and 
set the hoist brake. Release 
the crowd brake and rack-in the 
dipper until it is back of the 
boom point, then set the crowd 
brake. The shovel is now ready 
to travel. 



and they should be unloaded with 
Fig. 94, Page 109. After removing 



Draglines, Clamshells and Pile 
Drivers are unloaded in the same 
manner as Cranes. Pull Shovels 
are unloaded in the same manner 
as shove la^ 
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CAUTION: When unloading machine less attachment as above always 

face machine as shown with weight in rear to avoid tipping. 

FIGURE 92 




Suggested method of attaching boom after unloading machine from car. 

FIGURE 93 




Proper method of unloading machine with assembled attachment. 

FIGURE 94 
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STORAGE 



FOR SHORT PERIOD: 

If possible, move machine under cover. Run machine up on blocking, 
and if shovel attachment is on machine, lower dipper to blocking. 
Clean crawlers and dipper thoroughly. Release tension from all 
cables. Grease all bearings, gears, etc. thoroughly enough to be 
sure all surfaces are coated to prevent rust. Grease all drum 
barrels being sure that surfaces under cables are coated. Grease 
all cables thoroughly. Install metal shields as provided with each 
machine, over windows. If shields are lost use boards. Set all 
brakes . 



FOR FOUR MONTHS OR LONGER: 

If storage is to be longer than four months, follow above instruc- 
tions, and in addition replace paint which has worn off and ex- 
poses metal. Thoroughly clean and paint crawlers, crawler frames 
and dipper. Block crawlers at each end to prevent movement, and 
drive wooden wedges under each side of the two front turntable 
rollers to prevent swinging. Remove all clutch and brake bands 
and coat friction surfaces thoroughly with a rust preventative. 
CAUTION: Grease must be cleaned thoroughly from friction surfaces 
before replacing bands for operating use. For care of engine and 
engine accessories during storage”, see Engine Section. 

For further Instructions refer to tentative technical manual TM5- 
9V15 Preparation of Corps of Engineers Equipment for Storage is- 
sued by Engineer Field Maintenance Office, P. 0. Box 1679, 
Columbus, Ohio. 

SHIPMENT - DOMESTIC 



NOTE — Working weights which should be used for field 
shipping weights are given in the specifications 
on Page 25. Overall lengths, heights, widths are 
shown In the specifications on Pages 28 to 36. 

TO SHIP BY RAIL: 

Order a flat car (42 T or longer) having a capacity of 60,000 pounds 
or more. Machine and accessory equipment should be loaded and 
blocked as shown in Illustrations on Page (111). Block car to pre- 
vent movement while loading. If platform loading facilities are 
not available, build a ramp from end of car to ground as illustrat- 
ed on Page 109. The same type of ramp Is necessary for side load- 
ing. Propel machine up ramp with the front end first, crawler 
drive chains to the rear and on to the car. Spot the machine as 
nearly as possible over the center of one flat car truck on center 
line of car at e Ither end of the car. Block machine as illustrated. 
Using the boom of the machine, load other attachments or accessories 
over the other flat car truck to distribute or balance load, leav- 
ing space on the car to place crane boom after disassembly of boom 
or to lower and block shovel or pull shovel attachment. Check to 
be sure all machine brakes are set against swing, propelling or 
hoisting. Drain radiator and gasoline tank. Close cab and lock 
windows and doors , covering windows with meta 1 shields provided for 
the purpose. CAUTION l Be sure all blocking is secure and adequate 
to prevent any movement of load. 



TO SHIP BY TRAILER: 

For short hauls or cross country hauls where railroads are not 
available. It will be necessary to ship by trailer. Manu- 
facturers of trailers especially built for this purpose usually 
provide Instructions for loading of equipment. If trailer is 
of ordinary flat bed, stationary axle type, it will be necessary 
to securely block trailer. Build a ramp of two 3 W x 18 n boards 16 
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feet long supported by blocks from the ground to the trailer bed, 
then travel machine up ramp on to the trailer the same as for flat 
car loading. 

NOTE : For export shipment refer to tentative technical manual TM5- 
97] 1 Instructions for Preparation of Corps of Engineers Equipment 
for export, issued by the Engineer Field Maintenance Office P. 0. 
Box 1674, Columbus, Ohio. 

IMPORTANT SUGGESTIONS 

Keep machine clean. Dirt not only serves as a good cutting 
compound, when mixed with water or grease, to ruin bearings but 
also hides trouble in the making. A clean machine Is easily and 
quickly inspected and Is the mark of a good operator. 

LUBRICATE REGULARLY ACCORDING TO INSTRUCTIONS: 

Keep gasoline, lubricants and water for radiator clean. In- 
spect machine regularly every six shifts and tighten loose bolts. 
If cracks appear in heavy castings as a result of hard service, 
weld promptly to avoid serious breakdowns. 

IN CRANE OPERATION : 

Be sure footing Is solid. Keep crawlers a little high on the 
load side. Do not exceed rated capacities. (See Page 29). Keep 
brakes and clutches in proper adjustment. Be careful when pro- 
pelling machine with boom at high angle. Better traction is assured 
in soft going If the load is carried behind. When travelling with 
a suspended load, snub the load to the machine to prevent load from 
swaying. Be sure that all loads are properly secured before lift- 
ing - especially with boom close to vertical as sudden release of 
load might throw boom back over the cab. Always use proper cable 
lengths to prevent overwinding and excessive, wear. 

IN SHOVEL OPERATION: 

Never "sweep* or swing shovel dipper sideways in cuts to level 
off. It Is a quick way to bend sticks. Do not start swing mo- 
tion of shovel until dipper is clear of bank. Avoid striking 
bumpers under shovel boom. If in tine the armor support becomes 
badly bent or wood filler decays or becomes worn to about 1/2 of 
original thickness, support and wood filler should be replaced. 
Never leave machine in deep cut or pit or on stream side of a dam 
or levee overnight or any other time when not In operation. Flash 
floods or heavy rains may fill such low places. Keep dipper teeth 
sharp and fill the dipper at every pass. Take a relatively thin 
slice at a cut in hard digging so that the dipper hoists through 
the bank fast and easily. In soft digging it is not necessary to 
pull dipper through full length of bank to fill. In high banks of 
soft digging take top passes first. Move up and clean up cut and 
loosen hard material while waiting for trucks. 

IN DRAGLINE OPERATION: 

Keeping bucket teeth sharp and built up to proper size Increases 
digging speed and prevents wear on bucket lip. Hoist bucket from 
digging as soon as It is filled. Piling dirt under boom foot by 
dragging full bucket too far is wasted time - wears drag cable. 
Inspect drag chains regularly, paying particular attention to end 
links which are subjected to greatest wear. Chain life can often 
be increased by reversal end-for-end and also top-for-bottom. DO 
NOT PULL DRAG CABLE SOCKET INTO FAIRLEAD. Keep fair lead sheaves 
and bearings well lubricated. 
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WAR DEPARTMENT - CORPS OF ENGINEERS 
PREVENTIVE MAINTENANCE GUIDE 

FOR USE WITH T. M. AND LUBRICATION GUIDES 
(1054) ( 1054A ) (1054B) 

EXCAVATOR, POWERED, GASOLINE, 3/4 
CUBIC YARD, KOEHRING MODEL 304. 

PREVENTIVE MAINTENANCE IS THE SYSTEMATIC 
APPLICATION OF COMMON SENSE MEASURES IN 
"TAKING CARE OF WHAT YOU HAVE" 

THE ECHELONS OF PREVENTIVE MAINTENANCE 
(See Note 1) 



FIRST ECHELON 

Daily Preventive Maintenance. 

1. Before operation services. 

2. During operation services. 

3. After operation services. 

By operators (or crew) 

SECOND ECHELON 

64 hour (weekly) maintenance service. 

By company or similar unit. 

256 hour (monthly), maintenance services. 

By regiment, battalion or similar units. 
Operators will assist unit mechanics. 

TECHNICAL INSPECTIONS 

By commanding officer or staff 
representative . 

Use Form W.D. A.G.O. 461-E 

THE RESPONSIBILITY FOR THE PERFORMANCE OF PREVENTIVE MAINTENANCE 
SERVICES RESTS NOT ONLY WITH THE OPERATORS, BUT WITH THE ENTIRE 
CHAIN OF COMMAND FROM THE SECTION CHIEF TO THE COMMANDING OFFICER. 
AR 850-15. 



DAILY BEFORE OPERATION SERVICES 



Purpose - To determine if condition of equipment has changed since 
last operated. Water, oil or fuel may have leaked out. Sebotage 
may have been attempted or damage due to weather, enemy fire or 
collision may have occurred* 



1. Examine machine for exterior damage, missing accessories or 
signs of tampering. Look underneath for signs of water, oil 
or fuel leakage. Check fuel tanks - see that they are full. 
Check oil level In engines and coolant in radiator. Do not 
fill radiator (when cold) to overflow - allow room for ex- 
pansion. 



2. Inspect reserve supplies of oil and lubricants - see that 
they are complete and emergency equipment, tools and spare 
parts are In good condition and in place. 
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3. If freezing has occurred since last operation - See that track 
is free. 

4. Check bucket. See that all pins and keeper pins are in place. 
Check drag bucket chains and clevis for broken or badly worn 
links. 

5. Start Engine. 3e sure main engine clutch lever Is in re- 
lease position (down position). Keep engine at moderate idling 
speed. Do not race. After engine warms up oil pressure gauge 
should read 30 to 45 lbs. If pressure drops below 10, stop 
engine . Locate and correct trouble. 

6. While engine idles at moderate speed to warm up, lubricate 

with OE the following points: All pins on bucket and dipper, 

latch keepers and lever, dipper trip control linkage, drag- 
line bucket dump sheave, clutch shifter collars , and the crowd 
chains . 

7. With light pressure on main engine clutch lever , start clutches 
and gears turning. Be sure they turn easily. By doing this, 
any obstruction in the machinery can be detected. With every- 
thing clear, snap engine clutch In. 

8. Before starting operation rest all clutches and brakes. 

9. Check oil pressure gauge again and frequently during opera- 
tion. 

10. Engineer equipment is vital to the war effort. It Is your 
duty to take care of It. Remember - "Battles are won by 
machines that run" . 



DAILY DURING OPERATION SERVICER 



This is an operator responsibility -- to detect deficiencies 
In operation, unusual sounds, oHors or other signs of out of 
normal operation that would indicate trouble ahead if not 
corrected promptly. Report deficiencies that develop during 
operation. Do not continue operation until breakdown occurs. 



11. When moving machine for long distances lubricate horizontal 
end vertical traction shafts, clutch shifter shoes, front 
and rear tumblers and top and lower rollers every two hours. 
Keep crawler drive chains at rear of machine. 

Stop Period in Middle of Shift. 

12. This period Is very Important regarding lubrication. Follow 
lubrication chart closely. Lubricate all four (4) and eight 
(3) hour points. Make certain that all fittings are open and 
all bearings taking grease. Replace broken or defective fit- 
tings . 

13. When making spot lubrication — check machine for loose or 
broken bolts, broken strands in cables, worn or broken links 
in chains, pins, lock pins, cracks in castings, and worn brake 
and clutch linings. 



14. Check engine radiator, 
full mark. 
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DON’TS 

Don’t leave engine clutch engaged when engine Is stopped, or 
when leaving operator’s seat. 

Don’t ride foot brakes when clutches are engaged. 

Don’t travel with machine when carrying close-to-maxirnum load 
with crane. 

Don’t pull boom too close to vertical, sudden release of load 
may throw boom over cab. 

Don’t sweep the pit with bucket to level off. 

Don’t start swinging until bucket is clear of pit. 

Don’t swing bucket over truck cab while loading. 

Don’t pile dirt in front of machine when using drag bucket. 
Holst when bucket is full. 

Don’t leave machine for extended period at edge of pit or 
bank. 

Don’t lubricate swing gear while machine is in operation. 
DAILY AFTER OPERATION 

The following daily after operation services are to be per- 
formed by the operator (or crew) immediately after the opera- 
tion period and daring continuous operation at 8-hour inter- 
vals . 

15. Clean machine. Inspect for broken or loose bolts. 

Check sticks and boom for cracks. 

16. Check dipper teeth. Turn over if partly worn. Renew if needed. 

17. Check coolant in radiator. The level shoild be at or near 
overflow when hot. If contaminated with oil, rust or dirt, 
it should be changed. Check anti-freeze value when using. 

18. Check crankcase oil level. Fill to full mark. 

19. Remove air cleaner oil bowl - clean end refill with OE. 

20. Fill fuel tank now. Use only clean fuel. Clean carburetor 
fuel screen and the sediment bulb on the fuel pump. Examine 
fuel system piping for leaks and loose connections. 

21. Check fan belt for tension (3/4 inch slack). Check water 
pump and radiator for leaks. Examine all wiring - see that 
connections are tight, wires clean and not damaged.. 

22. Lubricate all four (4) hour points. If swing gear, top of 
sticks or rack pinions show bare spots, cover with CW. 

23. If light plant Is operated, check daily. 

24. Avoid danger of heavy rain or flash floods by moving machine 
from deep pit. Place crawlers on firm footing, if necessary 
use rocks, brush or planking. (Follow this closely in freez- 
ing weather) . Place bucket on ground - engage swing and 
traction brakes - set foot brakes and leave all clutches In 
neutral position. Close all doors and covers. See Notes 2 
and 4. 
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64 HOUR OR WEEKLY MAINTENANCE 
INCLUDING ALL 8 HOUR P.M. SERVICES. 



25. Check saddle block gibs. Make adjustment if more than l/l6 
inch play. 

26. Check crowd chain. Make adjustment with boom at 40° angle. 

27. Check crawler drive chain adjustment - 3/4 inch sag top and 

bottom. 

28. Check crawler adjustment - 3/4 to 1 inch sag between top. 

rollers and tumblers. See that all roller shaft U-bolts are 

tight - replace if broken. 

29. Check swing rollers for flat spots and worn bushings. 

30. Check boom foot pins and locking bolts for wear. 

31. Check all reach rods, shifter yokes, linkage pins and cotter 
pins located in cab and under carbody for wepr and damage 
lubricate with OE. 

32. Check condition of all cables. Replace if badly worn or 
strands broken. Lubricate thoroughly with CW, except drag 
cable . 

33. Check main engine clutch adjustment - tighten at first sign 
of slipping. 

34. Check all operating clutches and bral-e bands for wear and 
adjustment. Renew lining when worn flush with rivets. 

35. Check oil level in gear cases. Add oil if required. 

36. Change oil in engine crankcase. Check oil filter, remove 
sludge. Change element if required. Lubricate all 4 to 64 
hour points. (Refer Lubrication guide.) 

37. Clean battery with brush and dampened cloth - apply thin 
film of CG over terminals - check solution with good hydro- 
meter - add distilled water if required - keep air vent holes 
in caps open. 

Kohler Light Plant. 

38. Check crankcase oil level - must be up to filler plug open- 
ing. (Drain and change oil every 64 hours of operation). 

39. Clean fuel pump bowl - check fuel lines and connections for 
leaks . 

40. Start engine and check lights and wiring. 

41. Clean and refill air cleaner cup with OE. 

42. Check and clean commutator and brushes. 



Note: On new equipment, at first 64 hour check, second echelon 

will tighten all bolts and capscrews including engine 
cylinder heads. 
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43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

51. 
Note 

Note 

Note 

Note 



256 HOUR MAINTENANCE -( INCLUDING 
ALL 8 HOUR AND 64 HOUR P. M. MAINTENANCE 
SERVICES )" 

Check steering clutch adjustment - see that each clutch re- 
leases and engages brake. 

Drain radiator. Plush and refill. 

Remove and clean spark plugs - replace if broken or damag- 
ed. Adjust points to .025 inch. 

Qheck valve tappet adjustment - clearance should be .010 inch 
for intake and .012 inch for exhaust valves when engine is 
hot . 

Lubricate clutch pilot bearing. 

Check distributor points. Adjust to .018”. Add two or three 
drops of OE to wick beneath rotor. 

Check and adjust governor and carburetor shafts and link ball 
Joints. Lubricate with few drops of OE. 

Check starter and generator commutator and brushes for wear 
or surplus oil deposit on commutator. Clean commutator with 
#00 sand paper if required. 

Every 512 hours remove crankcase oil pan - wash out sludge 
- clean oil pump screen. Have third echelon motor check. 



1. The dally preventive maintenance services are so im- 
portant that they should be performed as a matter of 
regular routine , and never be entirely omitted, even 
in extreme tactical situations. 

2. Sign the P. M. card record and note repairs made today. 

3. Engineer equipment or attachments to be stored, or other- 
wise out of service for more than 30 days will be processed 
and protected in accordance with P. M. manual "Storage of 
Engineer Equipment". 

4. Report to section chiefs at once any worn or damaged 
parts requiring replacement or repair. 
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NOTES 
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INDEX - MAINTENANCE SECTION 



"A" Frame* 167 

Bands , Brake 130 

Bands, Clutch 128 

Bands , Relining .130 

Booms 

C lamshe 11 172 

Crane 172 

Dragline 172 

Pile Driver 172 

Brake Bands 130 

Bronze Bushings 160 

Cab 165 

Carbody Parts Named 127 

Case , Reduction - 208 

Chains 

Crowd 198 

Power Transmission 197 

Rack-in 198 

Reduc t ion 198 

Traction Drive 198 

Clutch Bands 128 

Crane Hook. 169 

Crawler Shoes 159 

Dowel Instructions 163 

Dragline Fair lead 175 

Engine Sprocket 208 

Front Crawler Tumblers ....... 157 

Gear Case, Main. 131 

Grease Gun. .206 

Handling Heavy Parts .203 

Lagging, Main Drum 141 



Pull Shovel Attachment, 



Shovel Jib Frame.... 196 

Rear Crawler Tumblers 158 

Reduction Case 208 

Reduction Chain 190 

Re lining Bands . * 130 

Right Hand Traction 

Brake Band 152 

Shafts 

Boom Hois t ................ 135 

Lower Traction 150 

Lower Traction 

( Illustrated) 151 

Main Drum ( Illustrated) . .. 138 

Main Drum 139 

Swing and Traction... 132 

Swing and Traction 

Bevel Gear 142 

Two Speed Gear 144 

Vertical Swing 146,147 

Vertical Traction 146,148 

Shovel Attachment 

Bumper Plate ..186 

Dipper 178 

Dipper Adjusting Links.... 183 

Dipper Back 183 

Dipper Door 183 

Dipper Front ,..178 

Dipper Latch 178 

Dipper Latch Mechanism. ... 182 

Dipper Sheave Block 183 

Dipper Sticks 184 

Dipper Teeth ...178 

Idler Sprockets ...188 

Point Sheaves. 187 

Saddle Blocks ...186 

Shipper Shaft 186 

Shovel Boom 185 

Stationary Idler 

Sprocket 188 

Sprocket, Engine .....208 

Swing Pinion ..145 

Tagline 170 



Left Hand Traction 

Brake Band 152 

Lower Crawler Rollers 155 

Main Gear Case ...131 

Pull Shovel Attachment 

Dipper 190 

Shovel Adaptor .196 

Shovel Arm. ...190 

Sho^e 1 Boom. 193 
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Tolerances, Bearing. 120 

Top Crawler Rollers.. 155 

Traction Drive Chains 198 

M 

Turntable Parts 



Named 124,125,126 

Turntable & Pilot Bushing. .. 149 

Turntable Rollers .148 
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MODEL 304 - EXCAVATOR 



LOCATION CF 
BEARING 


TYPE h SIZE 


Crawler -Uoper 


Bronze Bushing 


Idler Roller 
Shaft 


XA-26 


Crawler - Lower 


Bronze Bushing 


Roller 


XA- 32 


Lower Traction 


Bronze Bushing 


Shaft 


XA - 60 

Bronze Bushing 
XA - 78 and XA79 


Car body l Lower 


Bronze Bushing 


Traction Drive 
Sprocket 


XA- 53 


Turntable Roll- 


Bronze Bushlnr 


ers 


XA- 149 


fT A f Frame 


Bronze 3ushinr 


Sheaves 


XA - 247 

Bronze Bushing 
XA- 224 


Clutch Bush- 


Bronze Bushing 


Inrs 


XA- 347 

Bronze Bushing 
XA- 353 


Dipper Trip 


New Departure 


Shaft 


#7209 

New Departure 
#1209 

New Deoarture 
#7207 

Bronze Bushing 
XA- 1318 


Sheave for Trip 


Bronze Bushing 


Operating Cable 


XA- 1346 


Rotating Drag- 


Roller Bearing 


line Fair lead 


XA- 1481 
New Departure 
Balls XA- 1482 


Fair lead Guide 


Timken Roller Erg 


Roller 


14137-14274 
XA- 1493 


Rotating Frame 


Bronze Bushing 
XA- 1479 


Clair. £• Crane Boom 


Bronze Bushing 


Point Sheaves 


XA- 912 


Boom Point Sus- 


Bronze Bushing 


pension Sheaves 


XA- 889 


Dragline Boom 


Bronze Bushing 


Point Shqave 


XA- 912 


Boom Suspension 


Bronze Bushing 


Sheave Housing 


XA-889 
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BEARING TOLERANCES # 
TOLERANCES 



SHAFT HOUSING OR 

RETAINER BORE 



.011 


Loose 


.002 


Tight 


.016 


Loos 8 


.006 


Tight 


.010 


Loose 


.004 


Tight 


.016 


Loose 


.006 


Tight 


.010 


Loose 


.000 


Loose 


.015 


Loose 


.003 


Loose 


.013 


Loose 


.002 


Tight 


.016 


Loose 


.006 


Tight 


.010 


Loose 


. 000 


Loose 


.016 


Loose 


.007 


Loose 


.010 


Loose 


.003 


Tight 


.015 


Loose 


.006 


Tight 


.010 


Loose 


.002 


Tight 


.016 


Loose 


.006 


Tight 


.000 


Loose 


.002 


Tight 


.012 


Loose 


.005 


Tight 


.008 


Loose 


.002 


Tight 


.012 


Loose 


.004 


Tight 


.006 


Loose 


.001 


Tight 


.010 


Loose 


.005 


Tight 


.0001 


Loose 


.0002 


Tight 


.0008 


Loose 


.0014 


Loose 


.0001 


Loose 


.0002 Tight 


.0008 


Loose 


.0014, 


Loose 


.0001 


Loose 


.0002 


Tight 


.0008 


Loose 


.0010 


Loose 


.012 


Loose 


.001 


Tight 


.008 


Loose 


.003 


Tight 


.007 


Loose 


.004 


Tight 


.010 


Loose 


.007 


Tight 


.000 


Loose 


.000 


Loose 


.005 


Loose 


.005 


Loose 


.000 


Loose 


.000 


Loose 


.005 


Loose 


.005 


Loose 


.0005 


Loose 


.0005 Tight 


.0030 


Loose 


.0030 


Tight 


.005 


Loose 


.008 


Loose 


.011 


Loose 


.013 


Loose 


.010 


Loose 


.002 


Tight 


.015 


Loose 


.006 


Tight 


.011 


Loose 


.002 


Tight 


.017 


Loose 


.006 


Tight 


.010 


Loose 


.002 


Tight 


.015 


Loose 


.006 


Tight 


.011 


Loose 


.002 


Tight 


.017 


Loose 


.006 


Tight 
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MODEL 304 - EXCAVATOR BEARING TOLERANCES 

TOLERANCES 



LOCATION OF TYPE & SIZE 

BEARING 



SHAFT HOUSING OR 

RETAINER BORE 



Digitized 



Swing & Tract- 
ion Shaft 



Boom Holst 
Shaft 



Iwo Speed 
Shaft 



Main Drum 
Shaft 



Be/el Gear 
Shift 



Swing Shaft 



Vertical Tract- 
ion Shaft 



Shovel Boom Id- 
ler Sprocket 




Faf nir 


.0001 


Loose 


.0020 


Loose 


#215WD 


.0011+ 


Tight 


.0002 


Tight 


Faf nir 


.0001 


Loose 


.0020 


Loose 


#120WD-2N 


.0014+ 


Tight 


.0002 


Tight 


Faf nir 


.0001 


Loose 


.0020 


Loose 


#12CW-2 


.0014+ 


Loose 


.0002 


Tight 


Fafnir 


.0001 


Loose 


.0020 


Loose 


#315 -W 


.0011+ 


Tight 


.0002 


Tight 


Bronze Bushing 


.013 


Loose 


.006 


Tight 


XA-279 


.017 


Loose 


.002 


Tight 


Bronze Bushing 


.012 


Loose 


.007 


Tight 


XA-281 


.015 


Loose 


.003 


Tight 


Bronze Bushing 


.012 


Loose 


.006 


Tight 


XA-292 


.015 


Loose 


.002 


Tight 


Fafnir 


.0010 


Loose 


.0005 


Loose 


#7215 


.0001+ 


Tight 


.0013 


Tirht 


Fafnir 


.0001 


Loose 


.0018 


Loose 


#2 201V 


.0014+ 


Tight 


.0002 


Loose 


Fafnir 


.0008 


Loose 


.0003 


Loose 


#7310 


. 0001+ 


Tight 


.0013+ 


Tight 


Hyatt 


.0015 


Loose 


.0023 


Loose 


#CD211 


.0002 


Loose 


.0005 


Loose 


Hyatt 


.0015 


Loose 


.0023 


Loose 


#CW211 


.0002 


Loose 


.0005 


Loose 


Fafnir 


.0001 


Loose 


.0020 


Loose 


#215W 


.0011 


Tight 


.0002 


Tight 


Fafnir 


.0001 


Loose 


.0020 


Loose 


#120WD-2N 


.0014+ 


Tight 


. 0002+ 


Tight 


Fafnir 


.0001 


Loose 


.0020 


Loose 


#122WD-2N 


.0014+ 


Tight 


.0002+ 


Tight 


Fafnir 


.0001 


Loose 


.0016 


Loose 


#218WD 


.0014+ 


Tight 


.0002+ 


Tirht 


Hvatt 


.0008 


Loose 


. 0002+ 


Tight 


#A1216TS 


.0006 + 


Tight 


.0024+ 


Tight 


Timken 


.0010 


Loose 


.001+ 


Tight 


#462-453X 


.0005+ 


Tight 


.003 + 


Tight 


Bronze Bushing 


.009 


Loose 


.002 


Tirht 


XA-129 


.012 


Loose 


.006 


T ight 


Bronze Bushing 


.012 


Loose 


.002 + 


Tight 


XA-192 


.015 


Loose 


.006 + 


Tight 


Bronze Bushinr 


.012 


Loose 


.002 + 


Tirht 


XA-161 


.015 


Loose 


.006 + 


Tight 


Bronze Bushing 


.012 


Loose 


.002+ 


Tight 


XA-66 


.015 


Loose 


.006+ 


Tight 


Bronze Bushing 


.025 


Loose 


.007 


Tight 


XA-162 


.020 


Loose 


.003 


Tight 


Bronze Bushing 


.010 


Loose 


.002 


Tirht 


XA-247 


.014 


Loose 


.006 


Tight 


Bronze Bushing 


.013 


Loose 


.002 


Tight 


XA-1215 


.017 0r 


1 iIJAot <5 


.006 


Tight 
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MODEL 304 - EXCAVATOR BEARING TOLERANCES 



LOCATION OF 
BEARING 


TYPE & SIZE 


Shipper Shaft 


Spacer 
XA- 1216 
Bronze Bushing 
XA- 1225 


Dipper Trip 


Bronze Bushing 


Sheaves 


XA-224 


Shovel Boom 


Bronze Bushing 


Point Sheaves 


XA- 247 & XA1238 


Dipper Stick 


Bronze Bushing 
XA- 1196 

Bronze Bushing 
XA- 1209 


Dipper 


Bushing 
XA- 1183 
Bushing 
XA- 1175 

3ushing 
XA- 1175 


Sheave Block 


Bushing 
XA- 1253 
Bushing 
XA- 1241 


Dipper Hinge 


Bushing 
XA- 1166 


Pull Shovel Jib 


Bushing 


Frame^ Sheaves 


XA- 247 
Bushing 
XA- 1364 


pull Shovel Dip- 


Bushing 


per Arm Sheaves 


XA- 1364 


Bushing 
XA- 1411 

Bushing 
XA- 1414 
Sleeve 
XA- 1398 
Bushing 
XA- 1446 

Bushing 
XA- 1441 
Bushing 
XA - 1364 

Bushing 
XA- 1384 

Bushing 
XA- 1388 


Ten Ton Hook 


Bushing 


Block 


XA - 921 
Rollway CT19 



Digitized by Google 



TOLERANCES 

SHAFT HOUSING OR 

RETAINER BORE 



.002 


Loose 






.006 


Loose 






.004 


Loose 


.002 


Loose 


.008 


Loose 


.004 


Loose 


.008 


Loose 


.004 


Tight 


.012 


Loose 


.005 


Tight 


.010 


Loose 


.003 


Tight 


.014 


Loose 


.006 


Tight 


1/16" 


Loose 


1/32" 


Loose 


1/16" 


Loose 


1/32" 


Loose 


.031 


Loose 


.001 


Tight 


.093 


Loose 


.008 


Tight 


.031 


Loose 


.001 


Tight 


.093 


Loose 


.008 


Tight 


.031 


Loose 


.001 


Tight 


.093 


Loose 


.008 


Tight 


1/8" 


Loose 


1/16" 


Loose 


.003 


Loose 






.008 


Loose 






.031 


Loose 


.001 


Loose 


.093 


Loose 


.001 


Tight 


.010 


Loose 


.002 


Tight 


.014 


Loose 


.006 


Tight 


.011 


Loose 


.004 


Tight 


.015 


Loose 


.007 


Tight 


.011 


Loose 


.004 


Tight 


.015 


Loose 


.007 


Tight 


.011 


Loose 


.002 


Tight 


.018 


Loose 


.005 


Tight 


.012 


Loose 


.004 


Tight 


.016 


Loose 


.008 


Tight 


.031 


Loose 






.036 


Loose 






.010 


Loose 


.003 


Tight 


.017 


Loose 


.007 


Tight 


.011 


Loose 


.003 


Tight 


.017 


Loose 


.010 


Tight 


.014 


Loose 


.007 


Tight 


.013 


Loose 


.004 


Tight 


.031 


Loose 


. C16 


Loose 


.065 


Loose 


.051 


Loose 


.010 


Loose 


.006 


Tight 


.012 


Loose 


.008 


Tight 


.010 


Loose 


.002 


Tight 


.015 


Loose 


.004 


Tight 


.009 


Loose 






.015 


Loose 
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THRUST WASHERS 



PART NUMBER 


INSIDE 

DIAMETER 


OUTSIDE 

DIAMETER 


THICKNESS 


MATERIAL 


XA-40 


3-1/2" 


5-1/2" 


1/8" 


Mild Steel 


£ 

1 

CO 

4* 


1-3/4" 


2-3/4" 


1/8" 


Mild Steel 


XA— 107 


1-1/4" 


2-1/2" 


3/8" 


Mild Steel 


XA-87 


3" 


3-11/16" 


#16 Ga. 


Mild Steel 


XA- 121 


2-21/32" 


5-1/4" 


1/4" 


#64 Cast 
Bronze 


XA- 124 


13/16" 


2-7/8" 


3/16" 


Mild Steel 


XA- 123 


13/16" 


2-7/8" 


1/8" 


Mild Steel 


XA.-127 


3-25-/32" 


6" 


1 /2 ” 

(7/8" at lug) 


#64 Cast 
Bronze 


XA-140 


4-1/32" 


6-1/2" 


1/2" 

(3/4" at lug) 


#64 cast 
Bronze 


XA-142 


4 . 000" 


7-1/4" 


.355 


#64 Cast 




4.005" 


.340 


Bronze 


XA- 150 


3-1/2" 


6" 


1/16" 


Mild Steel 


XA- 151 


3-1/2" 


6" 


1/8" 


Mild Steel 


XA- 152 


3-1/2" 


6" 


#21 Ga. 


Sheet Steel 


XA-218 


3" 


4-1/2" 


3/16" 


Mild Steel 


XA-918 


2-7/32" 


3-3/4" 

NOTE 


3/8" 


#64 Cast 
Bronze 


Set Clutch 


Band Release Screws l/32” 
and Clutch band.) 


Clearance. (Between Screws 



Set Guide Bolts on Dipper Trip to l/l6” Clearance. (Between Bolts 
and Clutch Band.) 

All Lever Shafts in Drilled Holes Have .002” to .010” Loose Fit. 
All Lever Shafts in Babbitted Bearings Have .007” to .010” Loose 
Fit. 

All Crawler Journal Bearings are Babbitted with a Tolerance of 
l/52” Loose Fit on Diameter. 



SHOVEL STICK AIID BOOH CLEARANCE 
AHD SADDLE BLOCK GIB ADJCSTKEUT 

l/4” Minimum Clearance between inside faces of sticks and outside 
overall of boom including 3/3” pads on both sides of boom. 



Because of variations in the depth of stick and rack welded to- 
gether the gib in the saddle block is to be adjust©.; so the Stic]: 
clears at the deepest section. The variation in some places may 
be l/3” clearance. 



Digitized 
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FIGURE 100 



1— BOOM FOOT BIN 

2— TURNTABLE GEAR CASE 

3— TURNTABLE 

4 — INSPECTION COVER 

5— DRUM LAGGING 

6— OPERATING LEVERS 

7— OPERATING BRAKES 

8— STEERING LEVERS 

9— ENGINE CLUTCH LEVER 

10— SEAT 

1 1 — MAIN GEAR CASE 

12— INSTRUMENT PANEL 

13— SWING BRAKE DRUM 

14— BOOM HOIST CLUTCH DRUM 

15— BOOM HOIST SHAFT 



Goode 



16— SWING AND TRACTION CLUTCH DRUM 

17— BEVEL GEAR HOUSING AND COVER 

18 — RADIATOR 

19— ENGINE 

20— ENGINE CLUTCH 

21— REDUCTION CASE 

22— CHAIN CASE 

23— SWING AND TRACTION SHAFT 

24 — FUEL TANK 

25— BOOM HOIST BRAKE DRUM 

26— VERTICAL SWING SHAFT 

27— SIDE STAND 

28— MAIN DRUM SHAFT 

29— CLUTCH SHIFTER SLEEVE 

30— DRUM BRAKE 
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TURNTABLE (UPPER DECK) 
MODEL 304 SHOVEL 




FIGURE 101 



1— TAPERED HOIST LAGGING 

2— CHAIN GUIDE 

3— CROWD DRIVE SPROCKET 

4— BOOM HOIST JAW CLUTCH LEVER 



5— DIPPER TRIP CONTROL LEVER 

6— RACK-IN SPROCKET 

7— DIPPER TRIP MECHANISM 

8— BOOM HOIST JAW CLUTCH 
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TOP SIDE OF TURNTABLE— LESS MACHINERY 



FIGURE 102 



1— SWING & TRACTION BEVEL GEAR 

2— BEVEL GEAR HOUSING 

3— SIDE STAND 

4— SWING SHAFT GEAR 



5 — TURNTABLE GEAR CASE 

6— TRACTION GEAR 

7— TWO SPEED GEAR 

8— MAIN GEAR CASE 




BOTTOM SIDE OF TURNTABLE 



FIGURE 103 



1— LOWER GEAR CASE 

2— TURNTABLE ROLLER 

3 — TURNTABLE PIVOT f 



D 4 — ■TURN'nLBI.k ^RACKET 



5— BEARING CAP (VERTICAL SWING 

SHAFT) 

6— BEARING RETAINERj^yfRTICAL 
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TOP SIDE OF CARBODY 




FIGURE 104 



1— CRAWLER DRIVE CHAIN 

2— CRAWLER SHOE 

3— ROLLER TRACK 

4— CRAWLERS 

5— VERTICAL TRACTION SHAFT 



6— CARBODY 

7— CRAWLER FRAME 

8— CRAWLER DRIVE SPROCKET 

9— TRACTION DRIVE SPROCKET 

10— SWING GEAR 



BOTTOM SIDE OF CARBODY 



(D- 





FIGURE 105 



—LOWER TRACTION SHAFT 
BEARING 

! — TRACTION BRAKE 



5— JAW CLUTCH (STEERING) 

6— TRACTION BRAKE TOGGLE 

LINKAGE 



TR 



:T<ON TBl-VEL GEAR 
TR ^ACTION SHAFT 



7— SHIFTER SHAFT n 

ya_ LOWER TRACTION GEAR-CASE 
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CLUTCH BANDS 

Both drum clutch bands and the boom hoist clutch band are of the 
same s lze and interchangeable . Both swing and traction clutch bands 
are of the same size and interchangeable. 3oth ends of all clutch 
bands are alike, therefore when a relined or new band is installed 
either end can be started at the dead end. A further advantage of 
this type of construction is the ability to take out a band, turn 
it end for end, and replace it when the lining at the dead end of 
the band becomes worn. This practically doubles the life of a lin- 
ing because the dead end of the band wears faster. Never allow 
the lining to wear down until the rivets in the lining touch the 
drum as the rivets might score the surface of the drum. 

CLUTCH BAND ASSEMBLY 



TO REMOVE: 

Unscrew carrier screws (1) until carrier screw caps (2) can be 
taken out. Loosen lock nut (3) and turn adjusting nut (4) up to 
loosen the band adjustment. Remove cotters and take out pins (5) 
then adjusting link (6) can be removed. Remove pins (7) then dead 
end link (8) can be removed. Now slide the band out and lift it 
off the shaft . 




TO INSPECT: 

Check carrier screws for worn or damaged threads. Check lining 
for wear and replace if necessary. (For relining bands, see Page 
130 ) . 



TO REPLACE: 

Place the band over the shaft and slide it into place in the drum. 
Inbert dead end link (8) and secure with pins (7). Place adjust- 
ing link (6) in position; insert pins (5) and secure with cotters. 
Replace carrier screw caps (2) and turn carrier screws (1) in just 
far enough to prevent caps from falling out. (Adjust the clutch 
as described under "Dlutch Adjustment", Page (88)., Operation Sec- 
tion.) This orocechM’by^pplies to both drum clutches t)o6m hoist 
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CLUTCH BANDS (Continued) 



REMOVAL OP RIGHT HAND SWING 
CLUTCH BAND: (Figure 107.) 



The right hand swing clutch 
band can be removed much 
easier if the right hand 
swing clutch fork is taken 
out . This can be done by 
pulling gib key (1) and pin 
(2), then pulling shaft (3) 
out of fork (4). Or It can 
be done by taking out pin 
(2) and the four bolts (5) 
holding the fork bearing to 
the turntable , then removing 
the fork and bearing as a 
unit . CAUTION - Do not lose 
shims that are under the fork 
bearing and be sure the shims 
are in the right place when 



Figure 107 



DRUM BRAKE BANDS 



The drum brakes are similar to the design of the clutch bands in 
that either end can be started at the dead end or the liniftg turned 
end-for-end when partially worn at the dead end. The boom hoist 
brake Is made in two halves bolted together. The boom hoist brake 
band Is removed and installed the same as the drum brakes except 
that it is unbolted in the middle. The drum brake bands are alike 
and interchangeable. NOTE - Be careful not to spring the brake 
bands out of shape while removing, re lining or ins tailing them. 
Use lining as recommended and furnished by the factory. Always 
re line the bands before they wear down far enough for the rivets 



to score the drums 



(See Figure 108, Page 130) 

Release the brake pedal operating the brake band to be removed. 
Take out lock pin (1) and screw adjusting nuts (2) and (3) toward 
the end of the adjusting bolt to release the band more completely. 
Remove cotters and take out pins (4) and (5). Unhook spring (6) 
and screw up guide bolt (7). Slide the band off the drum and lift 
It out . 



TO REMOVE 



TO INSPECT 



Check pins for damage and screws and nuts for worn or damaged threads . 
Check lining for wear and replace if necessary. (For relining 
bands, see Page 130). 

TO REPLACE: 

Place band on the drum, hook up the operating linkage with pins 
(4) and (5) and secure with cotters. Hook release spring (6) to 
the band and adjust guide bolt (7). Adjust brake as described un- 
der "Adjusting EU’akes", Page (89), Operating Section. 
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BRAKE BAND ASSEMBLY 




Figure 108 



RE LINING BANDS: 

Cut the rivets holding the lining to the band with a hammer and 
cold chisel as shown in Figure (109) below. Drive out the rivets 
with a pin punch the same size as the rivets. After the lining has 
been removed, clean the band with a wire brush. To re line lay the 
band on a flat surface and fit the lining to the band, using n C" 
clamps to hold the lining in place as shown in Figure (110), below. 
NOTE - If the new lining has no rivet holes to match the holes in 
the band, use a drill with a bit the same size as the holes in the 
band and drill the lining using the band holes as guides. Counter- 
bore the rivet holes one-half the thickness of the lining so that 
rivet heads will seat properly. If not equipped with a rivet ma- 
chine, place a drift punch or pin of the same diameter as the head 
of the rivets in a vise. Insert a rivet through the lining and 
band, (rivet head on lining side) turn b sin d up and place the rivet 
head on the punch in the vise. Strike the band with a hammer around 
the rivet to draw the rivet head all the way into the counterbore 
to pull the lining tight to the band then peen rivet with hammer. 
CAUTION - Care should be taken not to bend or twist the band to 
avoid uneven wear on the lining. Always use lining approved or 
furnished by the manufacturer. Be very careful not to spring band 
out of shape . 
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TURNTABLE (UPPER DECK) UNITS 

Each shaft with all of its operating parts is considered an assem- 
bly and is so treated throughout this section of the manual. The 
machine is so designed that one particular assembly may be removed 
without disturbing the other units. With proper operation, care, 
lubrication and adjustment, it should not be necessary to remove 
any of the assemblies until after a long period of service when 
the machine is given a major overhauling. 




Figure 111 

MIN GEAR CASE: (Figure 111). 

The main gear case on the right hand side of the turntable houses 
the vertical gears and acts as a side stand and bearing mounting 
for the horizontal shafts. The case is split in two halves - up- 
per and lower - on a line through the center of the bearing mount- 
ings. The lower half of the case (1) is set in perfect alignment 
and bolted to the turntable - these bolts (2) should be kept tight. 
The upper half of the case (3) is aligned with the lower half by 
the bearing retainers (4) and two dowel pins (5) and is fastened 
to the lower half by eight bolts and two capscrews. 

TO REMOVE UPPER HALF OF MAIN GEAR CASE: 

Remove control panel assembly (10) as a complete unit and lay to 
one side. Remove bolts (6) and capscrews holding upper half to 
lower half. Remove the cap screws (7) in each bearing retainer 
flange In upper half and loosen the cap screws (8) in each bearing 
retainer flange in the lower half of case. Raise upper half with 
bar or chisel and insert wooden wedges to allow space for gripping 
with hands . Remove upper half - a two man lifting Job. Be care- 
ful of gasket (9). 

TO INSPECT: 

Check case for cracks and weld if necessary. Check bolts and cap- 
screws for worn or damaged threads. Check gasket for damage and 
if not In perfect condition, replace with new one. 

TO REPLACE UPPER HALF OF GEAR CASE: 

After thoroughly cleaning edges of upper and lower cases, replace 
gasket, lining up holes in gasket with holes In lower case. Place 
upper half of case in position on lower half and after lining up 
holes, insert all capscrews and bolts in their proper places. 
Tighten all bolts and capscrews evenly. NOTE - It is a good idea 
to go over these bolts and capscrews again lafter machine has been 
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SWING AND TRACTION JACK SHAFT 




Figure 113 

TO REMOVE; 

Lower boom to cribbing as shown on pages 97 and 98 f Operation 

Section. Pull enough of the boom suspension cable off boom hoist 

drum to relieve the n A n frame of any load. Remove plate (1) which 
is bolted to both "A 11 frame tension members (2) and (3) and to 
clutch guards* (4) and (5). Remove "A" frame tension members (2) 
and (3), by taking out pins (6) and (7) at the top and bottom of 
each "A" frame tension member. Disconnect boom pawl spring near 
lower end of member (2). Take out bolts (8) at the front and rear 

edges of gear case cover (9). Now the swing clutch guards (4) and 

(5) and gear case cover (9) will come out. Remove the upper half 
of main gear case as described on Page 131. Take out the capscrews 
that hold the jack shaft bearing retainer flange (10) to the lower 
half of the main gear case. Remove the upper half of the jack shaft 
chain cas^ and chain as described under Power Transmission Chain 
n page, ^'7l|^ReT0^|i'^wo stove bolts holding feli^titfai^’r 1 (11) to 
lower hM?Vf ci^.ftVase . Lay the cl^a|||J\^p^lS|q^f 









MAINTENANCE SECTION 



PAGE 133 



Remove the four bolts holding the bearing retainer pillow block 
(12) to the left side stand. The entire shaft assembly now is ready 
to be lifted up. If a chain hoist is to be used, remove the curved 
section of the cab (32) as described on Page 166, Maintenance Sec- 
tion, then lay a timber across the "A” frame shaft and on blocks 
placed at top of cab. Fasten chain hoist to the cross timber and 
lift shaft. Cover the main gear case with clean rags or paper to 
keep out dirt while working on the shaft. 





Figure 114 



TO DISASSEMBLE: ; (See Figure 114) 

The shaft assembly should be lifted high enough for the chain 
sprocket to clear the chain case and gasoline tank. Remove the 
two capscrews, capscrew lock plate and keeper plate (1) from left 
end of the shaft then either drive or pull off sprocket (2). Re- 
move sprocket key (3), felt retainer (4) and spacer (5). To re- 
move bearing retainer pillow block (6) take out two of the bolts 
(7) one on each side - that hold the bearing retainer and oillow 
block together and replace them with two long bolts through a bar 
placed across the end of the shaft. Then by screwing up nuts on 
the long bolts plate acts as a puller to remove pillow block assem- 
bly from the shaft. Remove pin (8) and slide clutch sleeve assem- 
bly (9) off the shaft. Remove lock nut and lock washer (10). 
Screw two long 5/8” studs into drilled and tapped holes in clutch 
spider (11) and with bar across the end of the shaft, pull the 
clutch spider. Remove clutch spider key (12). The clutch drum and 
pinion (13) can be pulled the same way by extending rods through 
the holes in the clutch drum with a flat plate or washer and nuts 
on the ends of the rods. The right hand end of the shaft assembly 
is disassembled in the same manner. CAUTION - The clutch spiders 
are right and left handed and must be~ replaced in their correct 
locations on the shaft. All ball bearings can be driven from their 
housings by using a hardwood block or brass driving rod. Snap ring 
(14) must be removed from the pillow block bearing retainer (15) 
befogs driving out bearing. 
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Do not lose the spacers (16) between the bearings in the clutch 
drum pinion assemblies, 

TO INSPECT; 

Wash all parts with cleaning fluid. Inspect ball bearings for wear 
or broken balls and chipped races. Oil the bearings and wrap them 
in clean rags cr paper until they are ready to be installed again. 
To check for a bent shaft, place shaft on T, V n blocks and rotate it, 
using a dial indicator. Check swing drums for scoring and if in 
bad condition, replace. (The drum can be pressed off the bevel 
pinion hub and a new drum pressed on.) Be sure all keys fit snugly. 
See page (121), Maintenance Section, for bearing tolerances. 

TO ASSEMBLE: 



Coat the inside of bearing retainer with a film of white lead and 
oil and place bearing (17) in position to be driven into retainer 
by pounding on the outer race of bearing with a brass driving rod. 
Install spacer (16) and fill recess with W3 grease. Put In bear- 
ing (IB) with grease shield to the outside, driving only on the 
outer races to avoid damaging rrease shield. Coat shaft (19) with 
film of white lead and oil and place left hand clutch drum and pin- 
ion assembly on the shaft and press or drive on the Inner race Qf 
the outer bearing. Be sure the inner bearing is tight against the 
shoulder on the shaft. After filing smooth any places in the clutch 
spider key (12) that may have been damaged in removal, replace It. 
Coat shaft and inside of clutch spider hub with white lead and oil 
and put clutch spider (11) on the shaft, being sure right and left 
hand spiders are replaced in their correct locations and that they 
are driven up tight against bearing (18). Put on lockwasher and 
lock nut (10) and clutch sleeve assembly. Secure assembly with 
pin ( 8 ). Install right hand clutch assembly in the same manner. 
Coat right hand end of shaft with white lead and oil; Insert bear- 
ing (20) in bearing retainer (21); place retainer and bearing on 
shaft and drive them up against shoulder, using a brass driving 
rod on the Inner race of the bearing. MOTE - Grease seal side of 
the bearing should be toward the end of the shaft. Insert pinion 
key in right hand end of shaft; coat shaft, key and inside of pin- 
ion (22) with white lead and oil, then drive pinion (22) tight 
against ball bearing (20). Put on keeper plate, lock plate and 
capscrews. Draw capscrews up tight then bend the lock plate over 
the capscrews. 

Install bearing (23) In bearing retainer and put in snap ring (14), 
shielded side of the bearing toward the snap ring. Coat the shaft 
with white lead and oil; place bearing retainer on the shaft then 
place spacer (5) against the bearing. Use brass driving rod to 
drive the spacer and bearing on the shaft and against shoulder. 
Insert sprocket key (3) in left end of shaft, coat end of shaft, 
key and Inside of the sprocket hub with white lead and oil. Put 
felt retainer (4) on the Inside of sprocket hub. Drive the sprocket 
(2) on the shaft and against the spacer (5). Put on keeper plate, 
lock plate and capscrews (1). Draw the capscrews tight and bend 
lock plate over capscrews. The shaft is ready to be replaced as 
a unit . 
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TO REPLACE t 

Drain and wash Jack shaft chain and chain case. Clean bevel gear 
and case. Clean the bore in the main gear case where the right 
hand bearing retainer rests. Clean the left side stand where pillow 
block (6) rests. Lower the shaft assembly into place, being sure 
the countersunk grease plugs in the bevel pinion hubs are both up 
when the pinions mesh with the bevel gear to make the greasing 
operation easier. NOTE -If oil s linger (24) is bent by lowering 
the shaft, be sure to bend It back to its original shape*! Start 
the two cap screws (25) into the lower half of the main gear case 
through bearing retainer (21) but do not tighten the colts. Be 
sure grease connection is up. Insert the four bolts (26) into the 
left side stand and pillow block. Check the backlash of the bevel 
pinions and bevel gear to be sure there is the same amount of back- 
lash in both pinions. Draw pillow block bolts (26) down tight. 
For further adjustment of the bevel pinion backlash, add or remove 
shims (27) as needed. Adding shims will move both pinions to the 
left - removing shims will move both pinions to the right. When 
the shaft has been properly assembled with all bearings against 
their respective shaft shoulders, the distance between the bevel 
pinions is permanently set. When the backlash of both pinions is 
equal but in excess of what is required the bevel gear can be raised 
to decrease the backlash. Bolt felt retainer (4) to lower half of 
the chain case. NOTE - Use new felt if needed. Replace the chain. 
It will be easier to couple the chain ends together if the coupling 
is done on top of the large sprocket. (See instructions under 
"Chains”, Page 197.) Replace chain case and fill case with oil as 
per lubrication instructions. Page (67), Operation Section. Remove 
the countersunk plugs in the bevel pinion hubs and screw in a grease 
connection. Pump WB grease into the pinion connect ion-the amount 
of grease depending upon how well the bearings were grease packed 
when assembled. Remove grease connections and replace counter- 
sunk plugs. Pump WB grease into pillow block and gear case ball 
bearing. Replace gear case cover. Replace "A" frame tension mem- 
bers with pins (6) and (7) and secure with cotter. (Figure 112.) 
Replace bevel gear case cover and swing drum guards. Replace plate 
(1) on the "A" frame and bolt swing drum guards to it. 
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BOOM HOIST SHAFT (Figure 115) 



TO REMOVE I 

Lower the boom to cribbing as shown on Page 97, Operation Section, 
and pull all cable off the boom hoist drum, then knock out the cable 
wedge and pull cable loose from the drum. Remove plate (1) Fig- 
ure 112 which is bolted to "A" frame tension members and to clutch 
guards (4) and (5). Remove pins (6) and (7) Figure 112 at top 
and bottom of "A" frame right hand tension member and remove 
the tension member. Remove upper half of the main gear case 
as described on Page (131), Maintenance Section. If a chain blocl: 
is to be used for lifting, remove the .curved section of the bulk- 
head just below the "A" frame shaft and fasten the chain block to 
the Tt A w frame shaft. Remove bolts from pillow block (1) at the 
left end of the shaft. Remove boom pawl spring from the left hand 
n A" frame tension member - near the bottom. Take out the pins in 
both ends of the boom hoist brake band and remove the band. Attach 
the chain block to the shaft and lift the shaft until the gear 
and clutch drum will clear the lower half of the gear case. Tilt 
the shaft assembly slightly as it is being raised in order to clear 
the boom hoist drum from the boom hoist drum ratchet pawl. Cover 
the main gear case to keep dirt out of it while working on the shaft 
assembly. CAUTION - Do not lose the dowel pin in the outside of 
bearing retainer (2). 

TO DISASSEMBLES 

Remove the capscrews, lock plate, keeper plate and shims (3) from 
the right hand end of the shaft. Remove the clutch drum and gear 
assembly with bearings from the shaft by pulling on the gear with 
a gear puller or a chain and jack. The assembly now can be carried 
out of the cab. Remove clutch spider (4) by using studs and a bar 
as described on Page (133), Maintenance Section. Keep spacer ring 
(5) with the clutch spider. Wrap a chain around the boom hoist 
drum and secure the chain. Attach a chain block to the chain and 
raise drum high enough to permit pulling shaft (6). Loosen the 
lock screw (7) in jaw (16) and slide the jaw off the left end of the 
shaft. The clutch drum and gear assembly can be dismantled by 
pressing the clutch drum hub out of the gear hub after ball bearing 
(8) has been driven out of the gear hub with a hardwood block or 
brass driving rod. Drive out bearing (15). Remove keys (9) and 
(10) and pull bearing retainer (2) off the shaft, being careful not 
to damage the grease seal (11). To remove bearing (12) from the 
bearing retainer, take out snap ring (13) and drive out bearing 
and spacer (14), being careful not to damage grease seal (11). If 
grease seal (11) is removed from the bearing retainer it will be 
ruined and must be replaced with a new one. 

TO INSPECT: 

Wash all parts thoroughly with cleaning fluid. Check all ball 
bearings for wear or broken balls and chipped races. Oil the bear- 
ings and wrap them in clean rags or paper until they are ready to 
be installed. Inspect clutch drum for scoring and clutch band for 
damage or worn lining. Check boom hoist drum for wear or cracks 
and pillow block bushings for wear. Check all keys and keyways in 
the shaft for rough sides or edges . To check shaft for straightness, 
place it on "V ,f blocks and rotate It, using a dial Indicator. For 
ball bearing tolerances see Page 121, Maintenance Section. 
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TO ASSEMBLE : 

If new grease seal (11) Is to be installed in bearing retainer (2), 
be sure it is placed with the edge of the leather pointing to the 
ball bearing. Grease seal can be driven in with a hammer and wood 
block or it can be pressed in. Apply a thin coat of white lead and 
oil on the outside of the grease seal and the inside of the bearing 
retainer. Coat the inside of the bearing. re tainer (2) with white 
lead and oil then drive bearing (12) into the retainer with a brass 
driving rod. CAUTION - Drive only on the outer race. Put in spacer 
(14) and snap ring (13). Rub some light oil on the leather of the 
grease seal. Coat the hub of the clutch drum with white lead and 
oil, then put the bearing retainer assembly on the hub of the clutch 
drum with the grease seal next to the drum. Drive the bearing on 
with a brass driving rod. Drive on the inner bearing race. Put 
in keys (9) and (10) then press the gear on the clutch drum hub. 
Coat the bearing recess in the outside of the gear and the inside 
of the clutch drum hub with white lead and oil and drive in bear- 
ings (8) and (15). CAUTION - Drive on the outer race only, using 
brass driving rod. Put jaw clutch ( 16 ) on shaft with the shifter 
ring groove to the right end of the shaft. Grease the bushings 
inside the boom hoist drum and slip the shaft into the drum. Coat 
the inside of clutch spider hub (4) with white lead and oil and 
drive the spider on the shaft against shoulder. Be sure the spi- 
der fits snugly on Its key. Put ring (5) on the shaft. Pack WB 
grease in tearing ( 15 ) . Put clutch drum and gear assembly on the 
shaft and force it on until bearing (15) is tight against ring (5). 
Put shims, keeper plate, lock plate and capscrews (3) on the end 
of the shaft. Draw the capscrews tight and bend lock plate over 
them. There should be just enough shims under the keeper plate to 
fill the space between the keeper plate, and the end of the shaft 
when the keeper plate is against the inner race of bearing ( 8 ). 
The snaft assembly is ready to be replaced. 

TO REPLACE: 

With shaft raised by chain block in position to be replaced, tilt 
the boom hoist drum down , as the shaft is being lowered, to engage 
the boom ratchet pawl in the boom drum ratchet. When the ratchet 
pawl is enraged, lower the shaft almost to the main gear case bear- 
ing. Then check to be sure the boom clutch shift collar will en- 
gage with its shifting fork and that the dowel pin in the outside 
of bearing retainer (2) will engage with the notch cut for it in 
the lower half of the gear case. Let the shaft down into place, 
checking dowel pin and bearing retainer again. NOTE- The dowel 
pin must be in its notch to align the gear case cover for proper 
fit . Bolt pillow block (l) on left side stand. Replace boom drum 
brake band, Insert brake band pin and secure with cotters. Replace 

upper half of main gear case cover as described on Page (131). 

Replace "A" frame tension members (2) and (3) Figure 112 and plate 
(1) Figure 112. Insert pins (6) and (7) Figure 112 and secure with 
cotters. Hook boom ratchet pawl spring to left Tf A n frame tension 
member and replace curved section of cab under "A" frame shaft. 
Fasten boom cable to boom hoist drum with wedge. Adjust boom 

hoist brake as described under f, Brake Adjustments/ 1 Page (89), 

Operation Section. Check boom hoist safety ratchet pawl to see 
that it is operating properly. Replace grease connection in pil- 
low block (1), then pump grease into all grease connections on 
the shaft. Remove pipe plug in clutch drum hub, screw in grease 
connection, then pump in WB gresse. Remove grease connection and 
replace pipe plug. 
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MAIN DRUM SHAFT ASSEMBLY 
Figure 116 - Page 138 



TO REMOVE: 

If no crane Is available for lifting the drum shaft from the 
machine, construct an appropriate type of lifting device as des- 
cribed under "Handling of Heavy Parts", Page (204). Lower boom to 
cribbing as shown on Page 97, Operation Section. Pull off enough 
boom cable to permit tying the cables to the outside of the cab 
roof (three cables to a side) and thus provide ample clearance for 
lifting the shaft assembly from the machine. Remove the vertical 
section (28), bulkhead sections (34) and (37) and vertical section 
(26) at the left of the bulkhead of the cab as shown on Page 165, 
Maintenance Section. Remove drum guards. Remove upper half of 
main gear case as described on Page (131). Remove the two capscrews 
holding the flange of bearing retainer (1) to the lower half of main 
gear case. Remove both brake bands as described on Page 130. Re- 
move bolts of pillow block (2) in left side stand. Attach chain 
or cable slings around the clutch sleeves and shafts at both ends 
of the assembly; attach chain block hook to sling and hoist the 
assembly high enough for drum gear (3) to clear the gear case, 
then swing the shaft endways to the machine and lift it out. 
CAUTION - Cover the main gear case to keep dirt out of it. 

TO DISASSEMBLE: 

Remove the capscrews, lock plate and keeper plate (4) at the gear 
end of the shaft. Drive or pull off gear (3) and remove gear key. 
Pull bearing retainer off shaft with a bar and bolts as described 
on Page (133). Remove pin (9) and slide clutch sleeve assembly 

(10) Figure 106 off shaft. Pull right hand clutch spider (5) with 
rods screwed in tapped holes as described on page (133). Remove 
clutch spider key (6). Keep spacer (7) and spider (5) together 
and mark them for the right hand end of the shaft. The right hand 
drum (8) can now be pulled off with bar and rods in the same manner 
as described on Page (133). Remove the shaft and bearing cover 
(9) on the left end of the shaft. Remove capscrews, lock plate and 
keeper plate (10). Pull off pillow block (2) and bearing retainer 

(11) as a unit. Remove pin and slide clutch sleeve assembly off 
the shaft. Pull left hand clutch spider (12)withrods screwed In- 
to tapped holes in the clutch spider and a bar as described on Page 
(133). Spacer (13) will come off with the clutch spider. Keep 
spider (12) and spacer (13) together, marking them for the left 
hand end of the shaft. The left hand drum (14) can now be pulled 
off the shaft in the same manner as the right hand drum was pulled 
or the shaft can be driven out of the drum by bumping the left end 
of the shaft with a heavy block. Drive the ball bearings out of 
the bearing retainers and drum, using a hardwood block or brass 
driving rod. 

TO INSPECT; 

Wash all parts thoroughly with cleaning fluid. Check the ball 
bearings for wear, broken balls and chipped races. Oil the bearings 
and wrap them in clean rags or paper until they are ready to be in- 
stalled again. To check shaft for straightness, place it on "V" 
blocks and rotate it, using a dial indicator. Check all keys and 
keyways to be sure all keys fit snugly on the shaft. For bearing 
tolerances see Page 121. 
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TO REASSEMBLE : 

Coat the bearing recesses in the drums with white lead and oil and 
install the drum bearings. NOTE - All drum bearings are Installed 
with the shielded side of the bearing to the outside of the drum 
hub. Use brass driving rod on outer bearing race and do not damage 
bearing shield. Pack each drum hub with new WB grease, referring 
to Page (66), Operation Section, Note 8 for quantity. The grease 
should be packed tight around both ball bearings in each drum. To 
replace the left hand drum, coat the drum bearing bosses on the 
shaft with white lead and oil, then mount the drum on the shaft or 
drive the shaft into the drum by bumping the right hand end of the 
shaft with a wooden block. Bearing (15) should be tight against 
its shoulder on the shaft. Drive bearing (16) against its shoulder 
on the shaft, using brass driving rod on inner bearing race. To 
replace the right hand drum, coat the drum bearing bosses on the 
shaft with wnite lead and oil, then mount the drum on the shaft or 
drive the shaft into place with a wooden block against the hub of 
the drum and a brass driving rod against the inner race of bearing 

(17) . Replace spider key (6); coat the key and shaft and the Inside 
of the hub of spider (5) with white lead and oil, then drive the 
spider on the shaft. The spider should be tight against bearing 

(18) which should be tight against the bearing shoulder on the 
shaft. Put spacer (7) on the shaft against the spider hub. Place 
clutch sleeve on the spider hub and replace pin and secure with 
cotter. Install bearing (19) in the bearing retainer (1) with 
shielded side of the bearing to the gear case. Coat shaft with 
white lead and oil, then mount bearing and retainer on the shaft. 
Put in key (20); coat key, shaft and inside of the hub of gear (3) 
with ytfiite lead and oil, then drive the gear on the shaft against 
bearing (19). Put on keeper plate, lock plate and capscrews (4). 
Draw capscrew tight and bend the lock plate over the capscrew. 
NOTE - Be sure bear ing ~( 19 ) is against its shoulder on the shaft. 
Put in key (21) . Coat the key, shaft and inside spider hub (12) 
with white lead and oil, then drive the spider on the shaft against 
bearing (16). Put spacer (13) on the shaft against the spider hub. 
Put clutch sleeve on the spider hub, insert pin and secure with 
cotter. Install bearing (22) in retainer (11). Drive bearing on 
shaft against spacer (13), using brass driving rod and driving 
against inner race of the bearing. Put on spacer (23), keeper 
plate, lock plate and capscrews (10). Draw capscrews tight and 
bend lock plate over capscrews, mount pillow block (2) and shaft 
bearing cover (9) on bearing retainer (11). Pump sufficient WB 
grease into end shaft bearings (22) and (19). The shaft, now com- 
pletely assembled as a unit, Is ready to be replaced on the machine. 

TO REPLACE: 

Clean the bore In the main gear case for bearing retainer (1). 
Clean the left side stand for pillow block (2). Lower the shaft 
assembly into place, being sure the clutch collars engage shifting 
forks and that the grease connection on bearing retainer (1) is 
up. Start the capscrews in lower half of main gear case through 
the flange of bearing retainer (1). Line up -the gears in the main 
case and bolt pillow block (2) to the left side stand. Check the 
amount of grease In the main case and replace upper half of the 
case as directed on Page (131). Replace brake bands and adjust 
brakes. Replace cab and bulkhead parts. 
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MAIN DRUM SHAFT ASSEMBLIES 

(Dragline, Clamshell, Pile 
Driver, Pull Shovel and Shovel) 

For removal, disassembly, inspection, reassembly and replacement 
of drum shaft assemblies for dragline, clamshell, pile driver, 
pull shovel and shovel, follow same procedure as outlined under 
"Main Drum Shaft Assembly," Page 139 Maintenance Section. 

For removal and replacement of the drum laggings on these various 
combinations see the following pages in the Operation Section: 



Crane Page (96) 

Clamshell Page (96) 

Dragline Page (96) 

Pile Driver.... Page (96) 
Pull Shovel.... Page (96) 
Shovel Page (95) 




HOIST LAGGING 7 ^DRAGLINE LAGGING 



DRUM SHAFT ASSEMBLY (DRAGLINE) 
Figure 117 
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SWING AND TRACTION BEVEL GEAR AND SHAFT 



TO REMOVE: 

Shaft (1), spacers (2), (3), and (4), washer (5) and gear (6) may 
be taken out through the bottom, leaving bevel gear (7), bearing 
retainer (8) and grease seal retainer (9) in place without lifting 
the swing and traction jack shaft. To remove bevel gear (7), 
bearing retainer (8) and grease seal retainer (9), it will be nec- 
essary to raise swing and traction Jackshaft assembly as described 
on Page (132). To remove the shaft with its parts, take out the 
capscrews In bearing retainer (10). Be careful not to damage shims 
(11). Place a jack under bearing cap (12). Remove cotter and nut 
(13). Lower jack about 2 inches and if the shaft does not follow 
the Jack down, drive on top of shaft with wooden block. Be careful 
the entire shaft assembly does not fall out. If the swing and 
traction jackshaft has been raised, bevel gear (7) can be lifted 
off after nut (13) has been removed. Remove grease pipe leading 
to bearing (14) and set screw holding grease seal retainer (9), 
then take out bearing retainer (8) and washer. 

TO DISASSEMBLE: 

Remove bearing cap (12), being careful not to damage shims (15). 
Remove capscrew, lock plate and keeper plate (16). The shaft can 
now be pressed out of bearing retainer (10). Slide gear (6) off 
the shaft. Remove bolts from spacers (2) and (3) and take out split 
washer (5). Spacer (2) will slide off the lower end of the shaft 
and spacers (3) and (4) and bearing (14) and retainer (8) will slide 
off the top end of the shaft. 

TO INSPECT: 

Wash all parts thoroughly in cleaning fluid. Inspect bearings for 
wear, broken rollers and chipped races. Oil the bearings and wrap 
them In clean rags or paper until they are readv to be installed. 
To check shaft for straightness, place shaft on "V" blocks and ro- 
tate, using a dial indicator. Inspect grease seals. If grease 
seals have been removed from their retainers, they must be replaced 
with new ones. Inspect all other parts for wear. Clean old grease 
out of turntable. 



TO REASSEMBLE : 



Place spacers (2) and (3) on shaft. Insert split washer (5). and 
bolt spacers (2) and (3) together. Slide gear (6) on shaft, then 
bearing retainer with outer race of upper half of bearing (17) in 
retainer. Drive inner races of bearing (17) on shaft, being sure 
the taper is In the same direction as when taken off shaft. Attach 
keeper plate and lock plate with cap screws (16). Draw capscrews 
tight and bend the lock plate over them. Install the outer race 
of lower half of bearing (17) but do not draw It up too tight. 
Put on bearing cap (12) and shims (15). Pull cap screws up snug 
but not tight until final adjustment is made later. 



TO REPLACE: 



Replace the assembled shaft in the machine. Put in shims (11) and 
screw capscrews through bearing retainer (10). Replace grease seal 
retainer (9). Put In set screw and grease pipe. Put in bearin.r- 
(14), washer and bear incr retainer 



Digitized 




( 8) with grease seal (18) inserted 
place bevel gear (7) and nultl (il3:) rand secure with 

UNIVERSITY OF CALIFORNIA 




PAGE 144 



K0EHRIN6 COMPANY 



TO ADJUST; 

Bearing (17) is adjusted first by removing grease gun connection 
from bearing cap (12) and inserting a drift pin into the grease 
connection hole and pushing it up against the shaft. With a crow 
bar against the lower end of the drift pin try lifting and lowering 
the shaft to test for end play. Draw bearing cap cap screws tight, 
being sure the cap screws are tightened evenly. Check shaft again 
for end play. NOTE - End play should be very slight. If there is 
too much end play, remove bearing cap (12), take out a thin shim 
(15), replace bearing cap and check end play again. After bearing 
adjustment is completed, replace grease connect ion and pump bearing 
full of WB grease. Check the mesh of the bevel gear (7) with the 
bevel pinions on the swing and traction jack shaft. The entire 
bevel gear shaft assembly can be raised to eliminate excessive 
backlash or wear in the gears. To decrease the backlash, loosen 
the cap screws in bearing retainer (10). Locate the cuts in shims 
(11). The cap screws passing through the cuts in the shims should 
not be removed. Take out the rest of the cap screws. Pull out one 
shim (11), being sure both halves of the dame shim are removed. 
Replace the cap screws and draw them up evenly and tight . Check 
the backlash in the bevel pinions again. Take two pieces of news- 
paper and, with lever (2) page (42) in neutral, run them through 
the teeth of both bevel pinions and the bevel gear. There should 
be the same amount of clearance between the teeth for the full 
length of each tooth face. For bevel pinion adjustment, see Page 
(91), Operation Section. Pump WB grease into bearing (17). Grease 
bevel gear and pinions. (See lubrication instructions. Page (67), 
Operation Section, for quantity and type of oil to be used in 
turntable .) 

TWO SPEED GEAR AN D SHAFT 

TO REMOVE: 



NOTE - Although it is not necessary to remove the bevel gear shaft 
to take out the two speed gear it can be more conveniently taken 
out if the shaft is remove d7 Take off bearing cap ( 12) and shims 

(15) Figure 119. Remove cap screws, lock plate and keeper plate 

(16) . Put wooden wedges under bevel gear (7). Take cap screws 
out of bearing retainer (10) and pull the bearing retainer and 
bearings off the bevel gear shaft. Gear (6) will come off the 
shaft when bearing retainer is removed. Place a bar through in- 
spection opening in left side of the turntable and hold the double 
gear up. 



Remove dowel pin (1) Figure 120. (For method of removal see Fig- 
ure 140) . Take cap screws out and remove lower gear case cover 
(2). Thrust washer (3) will now come off. Remove bar and let 
the two speed gear (4), down - do not drop it. Remove seal ring 

(5) . To remove the shaft (6), take bolt out of the end of the 
shaft. NOTE - Thrust washer (5) can be replaced by raising shaft 

(6) up and working through inspection opening: and drain hole. To 
keep the /rears in place while doing this, use small wedges under 
the lower rear. Be sure to remove the wedges after new washer has 
been installed and shaft pushed back into place. 



TO DISASSEMBLE; 

Remove bearings (7), (8) and spacer (9), Figure 120. 
TO INSPECT: 



Wash all parts thoroughly In cleaning fluid. Check bearing for 
wear, broken rollers and chipped races. Oil the bearings and wrap 
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Figure 120 



to reassemble:: 

Install bearings (7) and (8) and spacer (9) as illustrated. 

TO REPLACE: 

Replace shaft (6) and put bolt through top of it. Put on seal ring 
(5), then slide the gear (4) up on the shaft. Replace thrust washer 
(3) end gear case cover (2). Put in capscrews and dowel pin (1). 
(See Page (163), Maintenance Section for Dowel Instructions.) 
Replace gear (6), shims ( 11) and bearing retainer (10) Figure 119. 
Install bearings (17), keeper plate, lock plate then screw in cap- 
screws (10). Put on bearing cap (12) and remove wedges under 
bevel gear (7). Adjust bearings and shaft as described on Page 
144. 

SWING PINION (Figure 121) 



TO REMOVE: 

Place machine on firm, level ground and swing turntable so that 
swing pinion is directly over one of the openings in the carbody. 
Lower boom to a temporary support on the ground to prevent machine 
from turning around while the pinion is off. Remove capscrews, 
lock plate and keeper plate (1) then pinion (2) will slide off the 
shaf t . NOTE - Care should be exercised to avoid injury when the 
pinion falls to the ground. 

TO INSPECT: 

Wash pinion thoroughly with cleaning fluid. Check pinion for wear 
on teeth. 

TO REPLACE: 

Slide pinion (2) up on shaft. Put on keeper plate, lock plate and 
capscrews. Draw capscrews tight and bend lock plate over the cap- 
screws. When putting on new pinion, inspect splines on the shaft 
and file off any burrs that might be found. If the pinion teeth 
and carbody teeth and shaft splines and pinion splines do not line 
up, the shaft can be turned by having swing gears engaged and roll- 
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VERTICAL SWING SHAFT 
Figure 121 and 122 Page 146 



TO REMOVE : 



Place machine on firm, level ground and remove swing pinion as 
described on Page 145, Maintenance Section. Remove curved section 
of the bulkhead under and behind the drums. Remove capscrews (3) 
and (4), plate (5) and washers (6). Lift out swing brake drum 
(7), exposing upper end of swing shaft and jaw clutch. Remove 
gib keys in crank (8) and yoke (9), then pull shaft (10) out of 
yoke (9). Now yoke (9) can be removed through the opening around 
the vertical swing shaft. Note carefully which end of the yoke 
is to the front as it must be replaced In the same position. Lift 
off jaw clutch (11). Remove half of the right hand drum lagging 
then turn the drum so the shaft will clear it. Screw an eye bolt 
or "T" bolt In the center of the shaft (24) and lift the shaft out. 
To remove the swing gear (12) for replacement of flanged bushing 
(13), or swing shaft bushings (14) and (15), the entire gear case 
cover (16) must be removed. To remove gear case cover, take off 
right and left hand curved sect Ions of cab bulkhead and drum guards. 
Remove keys from yokes (17) and (18). Pull steering lever shafts 
(19) and (20) to the right out of gear case cover (16). Take en- 
tire swing brake assembly off at pin (21). Pull shaft (10) out of 
the case cover. Pull shaft (22) out of its case cover bearing. 
Remove all bolts holding the case cover (16) to the turntable. 
Take the bolts out of the right hand brake stand and shift the 
stand to the right or remove it entirely. Now the gear case cover 
can be pulled out under the hoist drums. Lift gear (12) exposing 
bushings (14) and (15). Do not remove the bushings unless new 
bushings are to be Installed. Allbushings are d owe lied and new 
dowel pins should be used with new bushings. (See Page (164), 
Maintenance Section, for dowel Instructions.) 

TO INSPECT: 

Wash all parts thoroughly with cleaning fluid. Inspect the jaws 
on the jaw clutch (11) and gear (12) to see that jaws are not 
cracked or the corners rounded off as there is danger of a worn or 
cracked jaw clutch disengaging under a heavy load. Inspect thrust 
washers and bushings for wear. Check grease pipes to see that they 
are open. Inspect swing brake lining for wear. 

TO ASSEMBLE: 



Pack the recess between bushings (14) and (15) full of grease. 
Place gear (12) In the case. Lay thrust washer (23) on the gear. 
Slide the shaft down through the thrust washer and gear (12) and 
Its turntable bushings. Put on jaw clutch (11). Replace shifting 
yoke (9) on jaw clutch (11). Replace traction gear on vertical 

traction shaft. Replace swing pinion. Replace gear case cover and 
put in all bolts but do not tighten them. Replace yokes (17) and 
(18), shafts (19) and (20), shaft (10) In yoke (9) and shaft (22). 
Tighten case cover bolts evenly, checking often to see that none 
of the shafts are binding In the case cover. Replace swing brake 
assembly and swing brake drum. Put on washer (6), plate (5) and 
capscrews (3) and (4). Replace drum lagging and bulkhead. Pump 
grease Into swing shaft bushings and into grease connection on top 
of swing brake drum. 
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VERTICAL TRACTION SHAFT 
Figures 121 and 122 

TO REMOVE t 

Remove turntable gear case cover as described on Page 147. Remove 
swing and traction shifter yoke (9). Remove lower traction bevel 

? ear case cover. Remove lock screws from shifter lugs (25) and 
26). Unscrew pipe (27) and lift it out. Unscrew pipe (28) and 
lift it out. The shifter lugs may now be taken out of their forks. 
Remove lock screws (29) and unscrew adjusting nut (30) from the 
lower end of the vertical traction shaft. Lift gear (31) off the 
shaft. Pull shaft (32) out through the top. Remove thrust washer 
(33), bevel pinion (34), and thrust washer (35) will be loose be- 
low the carbody. 



TO INSPECT: 

Wash all parts thorougly with cleaning fluid* Check all parts, 
bushings and thrust washers for wear. Check grease pipes to be 
sure they are open. 



TO REPLACE: 

Pack the recess between bushings (36) and (37) with grease. Grease 
thrust washer (35) and slide it on the shaft. Grease thrust washer 
(33) then hold it and bevel pinion (34) in place while the vertical 
traction shaft is lowered down through its bushings, thrust washer 
(33) and pinion (34). Put on adjusting nut (30) and screw it up 
tight then back it off Just enough to give a slight amount of up 
and down end play in the shaft. Replace lock screws (29) and wire 
them together. Put gear (31) on the shaft. Place shifter lug 
(25) in the top fork of the lower bevel gear case, then screw pipe 
(28) into the lug. Put in lock screw. Replace lug (26) and pipe 
(27), then put in lock screw. Replace lower traction bevel gear 
case cover. Refill case with lubricant as per Lubrication Instruc- 
tions, Page (68), Operation Section. Replace swing and traction 
shifter yoke (9). Replace turntable gear case cover as described 
on Page 147. 



TURNTABLE ROLLERS 



TO REMOVE: 



Place the machine on firm, level 
ground and be sure all four 
rollers are resting on the low- 
er roller path. Place a jack 
under the turntable, near the 
roller to be removed, and Jack 
it up enough to let the roller 
turn free. Remove bolt (1) 
from the roller bracket (5) 
and roller pin. Screw bolt (1) 
into the drilled and tapped 
hole in the end of roller pin 
(2), and using the bolt as a 
handle, pull out the roller 
pin. Move the roller (3) to 
one side of the roller bracket 
and lift it out . 





Figure 123 
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TO INSPECT; 

Wash all parts thoroughly in cleaning fluid. Check roller bracket 
to be sure it is securely bolted to the turntable. Inspect shaft, 
bushing and thrust flange for wear. The bushing and thrust flange 
(4) are one piece and can be pressed out of the roller for re- 
placement . 

TO REPLACE : 

Place the roller (3) in the roller path and roll it into position 
behind the roller bracket (5). To compensate for wear on the rol- 
ler androller paths, place a steel washer between the thrust flange 
of bushing (4) of the roller and the roller bracket (5) to crowd 
the roller deeper into the "v" shaped roller path and reduce the 
tipping action of the turntable. The roller should not touch 
both the top and bottom roller paths at the same time. When the 
roller is resting on the bottom roller path, there should be a 
clearance above the roller of about l/32” to l/l6" . After the 
roller is in place, put the roller pin through the roller brack- 
et and steel washer, if one is used - and into the roller bush- 
ing. Put a punch in the bolt hole to hold the pin in line while 
removing the bolt from the pin. Remove the punch and put the 
bolt through the roller bracket and pin and draw the nut tight on 
the bolt. NOTE - Removing the grease connection from the end 
of the pin will make it easier to take the pin out and put it back 
into place. Pump grease into roller after installing. 

TURNTABLE AND PILOT BUSHING 
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TO REMOVE: 



TURNTABLE AND PILOT BUSHING 



Place the machine on firm level ground. Line up the turntable so 
that the boom Is over the center of either end of the crawlers. 
Lower the boom to cribbing or other suitable support. Pull enough 
boom cable off the boom heist drum to allow considerable slack in 
the boom cables. Remove vertical traction shaft as described on 
Page (143). Build a crib under the counterweight and jack up the 
counterweight until the rear turntable rollers are free. Place 
jacks at the front of the turntable and jack it up until the front 
rollers are free. Remove all four turntable rollers as described 
on Page (148). Jack up the turntable evenly at both ends until the 
front end is high enough to put a strong timber under the turntable 
and over the carbody just back of the front turntable roller brack- 
ets. This timber or steel beam should extend out beyond the crawl- 
ers, on both sides, about four and five feet. Build a crib under 
each end of the timber or beam, then, using jacks at both ends of 
the timber or beam and under the counterweight. Jack up the turn- 
table high enough to allow the carbody and crawler assembly to 
move from under the machine out toward the boom. Remove old 
bushing. CAUTION - Keep the cribs built up close to the counter- 
weight and under the timber ends at all times. See that the boom 
cable does not get tight as the turntable is lifted. The traction 
jaw clutches should be disengaged and traction brake adjustments 
loosened before moving the lower traction assembly. 

TO INSPECT: 

Check bushing for wear. 

TO REPLACE: 

Install new bushing as described on Page (162). Move the lower 
traction assembly back under the turntable and lower the turn- 
table until the turntable rollers can be Installed as described 
on Page (149), Maintenance Section. Replace vertical traction 
shaft as described on Page (148), Maintenance Section. Readjust 
traction brakes as described on Page (90), Operation Section. 
Grease pilot bushing as described under "Lubrication Instructions", 
Page (71), Operation Section. 

LOWER TRACTION SHAFT ASSEMBLY 
Figure 125, 126 and 127 



TO REMOVE; 



Before removing the lower traction shaft assembly, study the shaft 
and Its related parts to get a clear understanding of its arrange- 
ment. Drive the machine up a ramp on €o timbers high enough to 
clear the bevel gear and traction brake drums between the crawler 
axles and the ground. This also gives more room to work under the 
machine. If It is not possible to get the machine up on timbers, 
a trench can be dug under the machine to allow room enough to roll 
the assembly out. Remove the lower traction bevel gear case cover 
(1). Split both drive chains by removing a chain link pin just 
above the center of the chain on the driven sprocket. Alsotie 
that part of the chains just back of the drive sprockets to the 
turntable. Drag the lower halves of the chains under the machine 
to the front end of the crawlers. Then, just ahead of the drive 
sprockets, tie the remainder of the chain to the turntable. NOTE - 
Tying the chains as described will save considerable time if it is 
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Figure 125 






LEFT HAND TRACTION BRAKE BAND ASSEMBLY 




Figure 126 

RIGHT HAND TRACTION BRAKE BAND ASSEMBLY 
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LOWER TRACTION SHAFT ASSEMBLY (Continued) 

Remove traction brake band adjusting bolts (2) and springs (3). 
Take out band end pins (4) and remove brake bands. Place a good 
jack (hydraulic jack is best) on blocks of wood large enough to 
provide a good support fcr the jack. On top of the jack place a 
"V” block to contact the traction shaft at n X n next to the bevel 
gear. Put a slight pressure on the jack. Remove bearing caps 
(5), (6) and (7), keeping the bushing halves and shims with each 
cap as it is taken off. Thrust washer (8) is made in two pieces 
and can be removed after cap (6) is off. Build up a safe pile of 
blocking under each brake drum (9) and (10). Lower each pile of 
blocking about 2 n as the shaft is let down 2 n at a time. Keep wedges 
or blocks in front of and behind each brake drum on each blocking 
pile. When the blocking under the jack needs to be changed to set 
the jack lower, the brake drums and shaft will be supported by the 
blocks under the drums. When the shaft has been lowered to the 
ground it can be turned and rolled - on the brake drums and bevel 
gear - until it is worked out from under the machine. The brake 
drum and sprocket units and the steering jaw clutches (11) and (12) 
can be taken of f the shaft while it is under the machine and brought 
out in units if desired. Sprockets and brake drums will slip off 
the shaft much easier if the grease fittings in the end of the 
sprocket hubs are removed. Bevel gear (13) is pressed on the shaft. 

The bevel pinion (34) Figure 121 and thrust washer (33) Figure 121 
may be removed while the lower traction shaft is out by removing 
yokes (13) and (14), then removing lock screws (29) and unscrewing 
adjusting nut (30) Figure 121 and sliding the pinion and thrust 
washer off. When the thrust washer and pinion are replaced, tighten 
adjusting nut (30) Figure 121 so that the vertical traction shaft 
has a slight amount of end play, then replace lock screws and wire 
them together. 

TO INSPECT: 

Wash all parts thoroughly with cleaning fluid. Inspect all parts 
for wear. Check steering jaw clutches for excessive taper on the 
jaws or in the jaw clutches. Excessive taper will cause these jaws 
to disengage under heavy loads when traveling. Square the jaws by 
welding. Inspect lining on traction brakes and if worn, reline 
brakes as described on Page (130). 

TO REPLACE: 



Pack the recesses between the bushings in the drive sprocket 
sleeves with grease. Place the shaft - assembled with its jaw 
clutches and drive sprockets - under the machine and jack up the 
shaft almost into place , being sure shifter rings (15) and (16) 
engage their shifting forks. When the shaft is approximately 7/8 ff 
of an inch short of being in place , wipe all dirt and dust off the 
bearing surfaces and bearing shells . Grease the upper bearing shells 
and slip them into place. Finish jacking the shaft Into place. 
With a pinch bar, crowd bevel gear (13) as far as possible toward 
the bevel pinion. Grease thrust washer (8) and slip the two halves 
into place. Put on bearing cap (6) and shims for safety. Grease 
the lower bearing shells and put on caps (5) and (7) and shims. 
NOTE - When caps (5) a nd (7) are drawn up tight it should be pos- 
sible to turn brake drums (9) and (10 ) with a short bar whlle'.law 
clutches (11) and (12) are disengaged. If the brake drums are too 
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properly adjusted, remove the Jack and draw up the bevel gear bear- 
ing and check it by placing a short bar in one of the disengaged 
jaw clutches then rocking the traction shaft and bevel gear. If 
it is too loose, remove one shim from each side of the bevel gear 
bearing cap. All these bearings should be snug but not so tight 
that the units cannot be turned with a short bar. Replace grease 
connections in the ends of the drive sprockets and pump some grease 
Into all grease connections on the shaft and the operating linkage 
under the machine. Replace traction brake bands. Oil all operat- 
ing link pins. The traction jaw clutches should fully engage or 
bottom In their jaw clutch drums. Traction brakes should be com- 
pletely released when the jaw clutches are engaged. Engage the 
right hand jaw clutch (11). Check lug yoke to see that It 
does not strike the lower traction shaft. Check shifter yoke (13) 
to see that it does not strike shifter yoke (14) when the right hand 
jaw clutch (11) Is engaged and the left hand jaw clutch (12) is 
disengaged. When working both jaw clutches alternately, there 
should be no Interference at either the top or bottom end of steer- 
ing pipes. Interference can be corrected by adjusting the jaw 
clutches operating the linkage (17) or (18). Springs (19) and 
(20) make it possible to apply the traction brakes even though the 
traction jaw clutches may not disengage. Each traction brake toggle 
linkage should backlock when the corresponding jaw clutch Is dis- 
engaged. Adjust traction brakes as described on Page (90), Oper- 
ation Section. Replace lower traction bevel gear case cover and 
fill case as directed on Page (70), Operation Section. 

Reolace drive chain as directed In "Traction Drive Chain", Page 
(198). 
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TOP AND BOTTOM CRAWLER ROLLERS 
FRONT AND REAR CRAWLER TUMBLERS 
CRAWLER SHOES 

MAINTENANCE TEXT PAGES 156, 157, 158, and 159. 
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TOP CRAWLER ROLLERS 
Figure 128 



TO REMOVE: 

With the machine on firm level ground, travel it forward for a dis- 
tance equivalent to the length of the crawlers so that all the 
slack in the belt is at the top. Use a crowbar to lift the crawl- 
er belt off the top crawler roller to be removed. Block up the 
crawler shoes in front and in back of the roller. NOTE - If more 
slack is needed, release front tumbler adjustment. After the shoes 
are blocked up high enough, take out bolts ( 1) and (2), then rol- 
lers (3) and (4) and shaft (5) can be taken off. Bushings (6) can 
be driven out and new bushings installed. Drive in new bushings 
with a hardwood block or draw them in with a bushing puller using 
the method as described and illustrated on page (162) figure (136). 



TO INSPECT? 

Inspect rollers, shafts and bushings for wear. 

TO REPLACE: 

Fill the recess between the bushings with grease. Put the shaft 
(5) in bushings (6); mount the rollers (3) and (4) on the shaft 
and put In bolts (l) and (2). Pump grease into the grease con- 
nection. 

LOWER CRAWLER ROLLERS 
Figure 128 



TO REMOVE; 

Place machine on firm level ground. Release front tumbler adjust- 
ment entirely to provide ample slack in crawler shoes. If neces- 
sary, release the rear tumbler adjustment for additional slack. 
Place an 8" block of wood in front of crawler from which lower 
rollers are to be removed and back machine until rear tumbler is 
on top of block to provide clearance for removal of rollers. If 
jacks are used instead of blocking, place jacks under crawler axles 
just inside of the crawler belts. Now remove "U" bolts (7) and 
(8), which allow the roller and shaft assembly to drop down. Roll 
the assembly out from under the crawler frame. Pull the shaft 
(10) out of the roller (9) and thrust washers (11). 

TO INSPECT; 

Wash parts with cleaning fluid. Check the shaft (10), washers 
(12) and thrust washers (11) and bushings (13) for wear. Check 
roller (9) for cracked flanges. 

TO REPLACE; 



If new bushings are needed, drive out the old ones. Drive in new 
ones with a hard wood block, press them in with a press or draw 
the bushings in with a bolt. Fill the recess between the bushings 
with grease. Put in shaft (10). Place washers (12) on shaft at 
each side of roller. Place thrust washers (11) on the shaft. 
Lift shaft and roller assembly up In place and put in "U" bolts 
(7) and ( 8 Tighten "U" bolts. Pump grease into the grease con- 
nection, 
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FRONT CRAWLER TUNBLER 
Figures 129 and 130 



TO REMOVE; 



Place the machine on firm level ground. Travel the machine for- 
ward for a distance equivalent; to the length of the crawlers to get 
the slack of the crawler belt on top. Place a 2" board (1) on the 
ground in front of the crawler from which tumbler is to be removed 
and travel machine over the board until the board is directly under 
the first roller back of the tumbler as shown in Figures 129 and 
130. Place blocks (2) between crawler frame and shoe as shown to 
prevent belt from sagging when split for tumbler removal and thus 
facilitate driving out crawler shoe pin. Select a shoe pin at a- 
bout (3), and remove pin. Allow the lower end of the shoes to 
drop to the ground and roll the top end back and tie with wire 
Figure 130. Remove shim and the bar (4) from both sides of the 
crawler frame end. Take out lock pins (5) and screw adjusting nuts 
(6) off adjusting bolts (7) on the inside and outside of the crawl- 
er f ra^e . Roll tumbler forward out of the frame. Both bearings 





Figure 130 

(8) and their adjusting bolts (7) can be pulled off for inspection. 
NOTE - If a new tumbler or shaft is to be installed, it will be 
necessary to press the shaft out of the tumbler. Tumbler and shaft 
are assembled at approximately lOtons press fit. 



TO INSPECT: 



Inspect bearing boxes and shaft for wear. Rebabbit bearing boxes 
if necessary, being sure grease connection holes are open. In- 
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TO REPLACE: 

Put grease in bearing boxes, insert adjusting bolts and place the 
assembly on the shaft. Oil the threads on the adjusting bolts. 
Roll the tumbler into the crawler frame while guiding the adjust- 
ing bolts and bearing boxes into place. Start adjusting nuts (6) 
and screw them as far as possible , pulling the bearing boxes to the 
rear end of their guides. Replace shims and tie bars (4). Let the 
top shoes down to the tumbler. Lift up the bottom shoes and hold 
them with a bar or jack while lining the shoe hinges together. 
Put in shoe pin and key. Remove blocks from under the shoes at 
the top of the crawler frame. Adjust crawler belt as directed on 
Page (93), Operation Section. 

REAR CRAWLER TUMBLER 
Figures 129 and 130 



TO REMOVE: 



Place the machine on firm level ground and prepare crawlers by 
blocking and by slacking the top crawler shoes the same as for 
removal of front crawler tumbler described on Page 157. Remove 
lock pin (5) and screw adjusting nut (6) on adjusting bolt (7) 
on both sides of tumbler - thus releasing the chain and shoe ad- 
justment. Select a shoe pin at (3), and drive out pin. Let the 
lower end of the shoes fall to the ground and roll the upper end 
back off the tumbler, -tying it with wire. Split traction chain as 
described on page (202) . Remove tie bar and shim (4) on both sides, of 
the multiplane frame. Remove adjusting nuts (6) from adjusting 
bolts (7) on both sides of the tumblers. Roll the tumbler assembly 
out. Remove pins (9) and drive collars (10) off the shaft. Slide 
bearing box (8) off the shaft. Press sprocket (14) Figure 128 off 
the shaft and remove sprocket key. Slide bearing (15) Figure 128 
off the shaft. NOTE - Tumbler and shaft are assembled at approxi- 
mately 10 tons press fit. 

TO INSPECT: 



Wash all parts thoroughly with cleaning fluid. Inspect bearings 
and rebabbit if necessary, being sure grease connection holes are 
open. Inspect sprocket teeth for wear. Inspect drive tumbler for 
cracks and worn driving sections. Inspect adjusting bolts to see 
that they are straight and that threads are in good condition. 

TO REPLACE: 



Slide bearing (15) Figure 128 on the shaft. Put in sprocket key 
and press sprocket (14) Figure 128 on the shaft. Put bearing (8) 
on the shaft. Oil the threads of the adjusting bolts (7) and put 
the bolts into bearing boxes. Roll the assembly into place in the 
crawler frame, put on adjusting nuts (6) and screw them up as far 
as possible to draw the bearing boxes and tumbler into the f rame . 
Put on collars (10) and pins (9). Put some washers behind collars 
(10) to compensate for thrust wear if necessary. Replace shims 
and tie bars (4). Replace drive chain on sprocket and put in chain 
pin and key. Lower top crawler shoes to the tumbler. Lift the 
bottom shoes into place on the tumbler and hold them with a bar or 
jack while lining up shoes and inserting pin (3). Insert key In 
shoe pin. Pump grease into bearings. Remove blocks from under 
the shoes at the top of crawler frame. Adjust drive chains as 
directed on Page (931, Ooeration Section. 
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CRAWLER SHOES 

TO REMOVE COMPLETE CRAWLER BELT: (SEE FIGURES 129 AND 130) 

Remove lock pins (5) and slack of f tumbler adjustments at both ends 
of crawler frame by turning adjusting nuts (6) to the right. 
Select a shoe pin (3) about half way up on either tumbler; take 
out lock pin and remove shoe pin. Roll top half of crawler belt 
back off crawler frame and then, after jacking machine up so that 
lower rollers clear shoes, drag crawler belt out from under crawl- 
er frame. NOTE - If jacks are not available, crawler frame may be 
raised by tipping the machine with hoist cable. To do this swing 
boom over opposite crawler, attach cable to tree or some other 
substantial object and hoist. CAUTION - Block machine securely 
under axles before attempting anv further work. Crawler belt may 
be pulled clear of crawler frames with power by swinging boom point 
In line with crawler belt and attaching hoist cable. NOTE - Lower 
boom to horizontal before applying hoist clutch. 

TO REMOVE ONE CRAWLER SHOE: 

Move machine until selected shoe Is just below center on either 
tumbler and slack off on tumbler adjustment as described above In 
"To Remove Complete Crawler Belt." Take out shoe pin on each side 
of shoe and remove shoe. 



TO INSPECT: 

Examine shoes for wear or other damage and inspect pins for wear 
or misalignment. Replace worn shoes and pins and repair cracked 
shoes by welding. 

TO REPLACE OLD CRAWLER BELT: 

Drag belt under crawler frame using procedure described in "To Re- 
move Complete Crawler Belt" and lower machine to shoes. Move 
machine so that tumbler rests on third shoe from one end and then 
bi lng the other end of belt around over crawlers. Remove slack 
from the top side of belt by Inserting blocking between crawler 
frame and belt, then bring the two end shoes together; insert shoe 
pin (3) and lock with lock pin. NOTE - For adjustment of chain see 
Page (93), Operation Section. Belt may be pulled over top of 
crawler frame with hoist cable. When doing this be sure that boom 
Is lowered to horizontal and that boom point is properly lined up 
with belt. - ' ““ * 



TO REPLACE ONE CRAWLER SHOE: 



Place shoe in position on lower part of crawler belt; line up 
holes; insert shoe pin and lock with lock pin. Move machine so 
that tumbler rests on third shoe from the end and then connect belt 
using procedure described In "To Replace Old Belt." 

TO REPLACE WITH NEW CRAWLER BELT: 



Split old belt over rear tumbler using procedure described In "To 
Remove One Crawler Shoe" and connect end shoe of new belt to top 
end shoe of old belt. Move machine forward as shown in Figure 
131 until the new belt is In place and then connect ends as des- 
cribed in "To Replace One Crawler Shoe". 
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METHOD OF INSTALLING COMPLETE NEW CRAWLER BELT 




BRONZE BUSHINGS 

LOCATIONS OF BRONZE BUSHINGS AND DOWEL TYPES 

BOOM POINT SHEAVES 




"A" FRAME (PULL SHOVEL) 

n 



DIPPER ARM 

IPULL SHOVEU 













kL 


^3 






■a k 



CROWD CHAIN 
ADJUSTING SPROCKET 
(SHOVEL) 



TT^ 




CROWD CHAIN 
IDLER SPROCKET 
(SHOVEL) 



BAIL SHEAVE 

DIPPER ARM SHEAVE (PULL SHOVEL ) 

(PULL SHQ.VEL) 
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BRONZE BUSHINGS 

Replaceable bronze bushings are used at many points In the Koehring 
Model 304 as shown In Figures (132), (133), (134), and (135). 

In normal operation and with proper care these bushings will last 
Indefinitely but occasionally - due to abnormal conditions or im- 
proper lubrication - replacements are necessary. Repair bushings 
are carefully machined so that when correctly installed they will 
fit the shafts without reaming or scraping. The three methods most 
generally used for replacing bushings are pressing, pulling and 
driving. All bushings can be removed and replaced by driving but 
it is recommended that a press or puller be used wherever possible 
to reduce the danger of distortion or other damage that frequently 
occurs when driving bushings in or out of retainers. A simple and 
easily constructed puller is shown in Figure (136). 

TO REMOVE: 

Clean part thoroughly by washing with cleaning fluid and examine 
bushing for dowel pins. NOTE - Figures (132), (133), (134) and 

(135) show which bushlngs'are dowelled and the types of dowels usedT 
f? one or more dowels are present and are of types M A* 1 or ”B M , 
drive them out with a hammer and a punch. (It is not necessary to 
remove type !, C n dowel *,o remove bushing.) Then, using the method 
best suited to the job, pull, press or drive bushing out. NOTE - 
In some cases where the bushings are extremely tight or frozen due 
to abnormal operation, it may be necessary to split the bushings 
using a round nose or diamond point chisel. WHEN SPLITTING BUSH- 
INGS BE CAREFUL NOT TO DAMAGE THE SURFACES OF THE RETAINING BORES. 



TO REPLACE: 

File ends of retaining bore and outside surface of bushing just 
enough to take off sharp edges, then clean all burrs from surfaces 
of bore and bushing and coat with white lead. Start bushing straight, 
tapping it lightly with a hammer and then press , pull or drive Tt 
In . NOTE - It is extremely Important that bushing be started nnd 
kept straight ~ Forcing a bushing - when not started straight - 'will 
cause distortion and make it necessary to ream or scrape for fit. 

After bushing Is In place, drill dowel and grease holes as described 
under ” Dowel Instructions,” Page (164). 



METHOD OF PULLING BUSHINGS 



PLATES NUT 



REPLACING 

BUSHING 




BOLT 

SUGGESTED TYPE 
OF PULLER 
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DOWEL MUST BE DRIVEN 
OUT BEFORE BUSHING CAN 
BE REMOVED 



Figure 138 



TYPE "B" DOWEL 








TO REMOVE TAPERED DOWEL PIN, PLACE 
WASHERS OR SPACERS (I) AT POSITION SHOWN 
THEN TIGHTEN NUT (2) UNTIL PIN RELEASES. 
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Dowel pins are used either to retain parts in fixed positions or 
to preserve alignment. 

The various applications of the dowels in the Koehring 304 excavator 
are shown in Figures (137), (138), (139) and (140), Page (163). 
All repair parts requiring dowel pins must he drilled on the job 
as shown in Figure (141). 

Where 1/2" or 3/8" brass dowel stock is used at the factory, dcwel 
holes are drilled l/64" undersize and then reamed to size to assure 
a good snug fit. This procedure is recommended for repair work in 
the field whenever the proper tools are available. 

Where proper drills and reamers are not available dowel holes may 
be drilled to size but, as a precautionary measure, dowel stock 
should be cut slightly short so that ends of dowel hole can be 
peened to a smaller diameter than the pin so as to lock the pin 
securely in place. See inset. Figure (137). 

Peening should be done with a small ball peened hammer and in such 
a way that surface of bearing is not distorted. In the event that 
bearing surface has been distorted by drilling or peening, a bear- 
ing scraper or reamer should be used to cut away irregularities. 
A good smooth surface must always be obtained to assure a satisfac- 
tory job. NOTE - Not all bronze bushings are doweled. Size, 
tolerance and application are factors in determining the use of 
the dowel pin. Schematic drawings showing the location of all 
doweled bushings and the type of dowel used can be found on Page 
( 160 ) and (161). 



After a part has been rebushed always check grease hole and grease 
fitting to be sure they are open, and always coat bushing with clean 
grease before mounting on shaft. NOTE - If no grease hole has been 
provided ffui'hiiag myigl| he drilled. It is best to djy‘l.1 gjrjjnue. hole 
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CAB - Figures (142), (143), (144), Page (165) 

TO DISASSEMBLE ; 

The cab is made of steel sheets cut and shaped to fit into the 
design and in sizes which permit easy removal and replacement of 
any particular section or of the entire cab. To completely dis- 
assemble cab, take off windows (1), (2), (3), (4) and (5), then 

remove doors (6) and (7). Next take out bolts and remove each 
section of the cab in the order named below? 
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- 


Light Plant House 


29 


- 


Panel 
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- 


Roof Section 


30 


- 


Bulkhead 


Plate 


10 
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Roof Section 


31 
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Bulkhead 


Plate 


11 
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Roof Section 
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Section 


12 
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Door Guide 
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13 
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Cab Back 
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Door Guide 
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Door Track 
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Panel 


47 


- 


Door Track 


27 
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Panel 
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Door Track 


28 
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Panel 











TO INSPECT t 

Check all parts for damage. Strai^iten all bent plates. Paint 
bare spots to avoid rust. Replace broken glass in windows. 

TO REASSEMBIEl 

Replace each cab part in the order named below. NOTE - Several 
small drift pins will help materially in the lining up of holes 
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Figure 145 
"A" FRAME (GANTRY) 

TO REMOVE: 

If crane or some other means of lifting complete assembly from 
machine is available, detach guards (22) by removing bolts (23) 
and (3). Pull cotters of pins (1) and (26) and remove pins from 
bases of compression members (2) and tension members (25). Raise 
assembly high enough to clear machinery, swing to one side and 
lower assembly to the ground. 

If "A" frame cannot be lifted off as a complete assembly it can be 
disassembled on the machine. 
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TO DISASSEMBLE; 

Close and pull cotters of pins (4) and remove pins and sheaves 
(9). Pull cotter of pin (16) then remove pin and sheave (17). 
Take out bolts (24) and remove sheave bracket (15). Next close 
and pull cotters of shaft (14), remove washer (13) and take out 
shaft, removing spacer (21), dead end hanger (5), "A" frame yoke 
(6), spacer (10), sheave (11) and spacer (12) as they are freed. 
Remove tie rod (8) and spacer (7). Take out bolts (20) and remove 
support plate (19). Next close and pull cotters of pins (18) and 
remove pins. NOTE - If disassembled on the machine, remove cotters 
of pins (26) and remove pins, then lift out compression members (2). 
Now remove pins (1) from tension members and lift out members. 



TO INSPECT : 

Check all sheaves , bushings and pins for wear. Examine compression 
members (2), tension members (25) and yoke (6) for cracks and re- 
pair, by welding, any that may be found. Check shaft (14) and iY 
bent, straighten or replace. If spacer (7) or tie rod (8) is bent 
it may be straightened but if badly damaged, it should be replaced. 
Examine grease fittings to be sure they are open and replace any 
that are damaged. 



TO REASSEMBLE » 

If reassembly is being done on the machine, place tension mem- 
bers (25) into position; line up holes in the members with holes 
in the turntable and insert pins (1). 

Next place compression members into position on the turntable; 
line up holes in compression members with holes in the turntable 
and insert pins (26). To reassemble the remaining parts on the 
machine or on the ground, continue as follows: Line up holes of 
compression member with holes in tension member; insert pin (18); 
insert and open cotters. Place support plate (19) into position 
and fasten with bolts (20). Place spacer (7) into position; line 
up holes in spacer with holes in compression members (2); insert 
tie rod (8) and tighten. Start shaft (14) through hole in one 
compression member (2) and push shaft through to opposite member, 
mounting spacer (21), dead end hanger (5), yoke (6), spacer (10), 
sheave (11) and spacer (12) in the order shown in Figure (145). 
Slip one of the washers (13) on each end of the shaft; insert and 
open cotters. Place sheave (17) into position in bracket (15); 
line up bore of sheave with holes in bracket; insert pin (16); in- 
sert cotters and open. Lift sheave assembly into place on com- 
pression member (2); line up holes, insert bolts (24) and tighten. 
Lift sheaves (9) into position in yoke (6); line up holes and in- 
sert pins (4), locking them into place with lock pin and cotter. 



TO REPLACE: 



If "A" frame is assembled on the ground, use a crane or other 
means to lift and swing it into position. Line up holes at bases 
of tension and compression members with holes in turntable; in- 
sert pins (1) and (26); insert cotters into pins and open. 



Place guards (22) into position; line up holes of guards with 
holes of support plate (19); insert bolts (23) and (3) and tighten. 



If "A" 
when re 
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TO REASSEMBLE: 

Slip pin (10) and bearing (13) on shanic of hook (15), screw on nut 
(12) until snug and secure with lock pin (11). CAUTION - Pin (10) 
must rotate freely on shank of hook (15). Insert bolts (3) in one 
cheek weight ( 5 ) and lay on flat surface with bolts up. Line up 
holes in one housing plate (14) with bolts in cheek weight and 
lower into place . Next, enter pins (7) and (10) into holes provided 
for them in housing plate and slip sheave (8), with one flat washer 
(9) on each side, on pin (7). Put pipe spacers (4) on bolts and 
then set second housing plate (14) in place. Secure pin (7) with 
lock plate (6) and capscrews (16), then set second cheek weight 
(5) in place and screw nuts on bolts (3) and tighten. Place cable 
socket (2) in position in hook block, insert pin (1) and secure 
with cotter. 

TO REPLACE: 



For replacement of hook block (two or three part line), see in- 
structions on Pages (31) and (82), Operation Section. Be sure 
to grease well before using. 

TO REMOVE t TAGLINE 



Lower boom to a point that will bring tagline into the most con- 
venient position for removal, then set swing, travel and hoist 
brakes securely. Detach cable (1) from clamshell bucket. Remove 
"U" bolt (2) and four machine bolts (3) from boom brackets. Pull 
tagline out of boom, drum end first, and lower it to the ground. 









MAINTENANCE SECTION 



PAGE 171 



TO DISASSEMBLE; 

Take off hook (7) by removing cable clamps (8) and remove cable 

(I) from drum. Close and pull cotters from pins (9) and remove 
pins (9) and sheaves (10) from tagline fairlead (11). Remove two 
capscrews (4), keeper plate (5), bolt (15), and take off drum (6). 
Next take out two machine bolts (12) and remove fairlead (11). 
Then remove four nuts (13) and pull off bearing (16), twisting it 
to the right or clockwise to disengage spring (18) from bearing. 
Be careful not to damage gasket (19). Remove tube assembly (14) 
and spring (18) from housing (21) by pulling on shaft (17). Spring 
(18) now is free to be pulled from tube assembly (14). Shaft (17) 
is then removed by taking out pin (20). Propeller (22) and bushing 
(23) may be removed from tube (14) by burning them loose with a 
cutting torch. 

TO INSPECT; 

Clean thoroughly and closely examine drum (6), fairlead (11) and 
housing (21) for cracks and if any are found, repair by welding. 
Check shaft (17) and bearing (16.) for wear and renew if necessary. 
If hooks at either end of spring (13) are broken, new hooks may be 
formed by heating and bending spring ends. If spring is broken 
near center, replace with new one. Examine sheaves (10) and sheave 
pins (9) for wear and renew if necessary. Check propeller (22) 
and If propeller lug has broken off, repair by welding and if worn 
badly, replace. 

TO REASSEMBLE; 

If bushing (23) and propeller (22) have been removed, place new 
parts in position in tube (14) and weld. Next place shaft (17) 
in position in bushing (23); line up holes and secure* with pin 
(20). Slip spring (18) on tube assembly (14), starting it over 
shaft end and slide spring and tube into housing (21). Make sure 
that propeller (22) is in place on pilot (24) by removing pipe plug 
(25) and looking through opening. Mount bearing (16) on shaft 
(17); line up holes with housing bolts and tighten with nuts (13) 
after making sure that gasket (19) is in place. Mount fairlead 

(II) in position on housing and secure with bolts (12). Place 
sheaves (10) in position in fairlead (11); insert sheave pins (9) 
and lock into place with cotters. Be sure grease holes and grease 
fittings are open. Mount drum (6) on shaft (17); line up hole in 
hub of drum with hole in shaft; insert bolt (15) and tighten. 
Place keeper plate (5) In position on end of shaft (17); line up 
holes; Insert cap screws (4) and tighten. 

TO REPLACE { 

Place tagline In position on brackets In boom. Line up holes in 
tagline bracket with holes In boom bracket; insert four bolts (3) 
and "U" bolt (2) and tighten. Reeve cable as shown. 
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CRANE - DRAGLINE - CLAMSHELL - PILE DRIVER BOOM 
FIGURES (149), (150), (151) and (152), PAGE 173 

TO REMOVE: 

For removal of the complete crane boom assembly - which is the same 
as used for dragline, clamshell and pile driver service - follow 
instructions on Page (97), Operation Section. 

TO DISASSEMBLE: 



With boom well supported on cribbing, as shown in Figure (149), 
Page (173), split boom into two sections by removing bolts (1) at 
each joint. (NOTE - Cable guard (2) can be taken of f'separately . ) 

Crane, Clamshell, Dragline and Pile Driver boom point sheave as- 
sembly shown in Figure (150), Page (173), is disassembled by tak- 
ing out bolts (3), removing cable guard (4), taking out eight bolts 
(5) and removing guards (6) and (7). Next, take out cotters (8) 
and remove washer (10) and spacers (11). Slowly drive shaft (9) 
out of yoke (12), taking off boom suspension sheaves (13), spacers 
(14), hoisting sheaves (15) and thrust washer (16) as they are freed 
from the shaft (9). To disassemble boom suspension sheave block 
assembly, figure 149, close and pull cotter from pin (17); take 
out pin and remove block assembly from bracket (18). Next close 
and pull cotter in pin (19); take out pin and remove sheave (20) 
from housing (21). Remove bolts and take off bracket (18). 

To remove boom point yoke (12) and reinforcing pad (22) cut cr 
burn off heads of rivets (23) and punch them out. 

TO INSPECT: 

Examine babbitted bearings in boom foot and if worn badly, renew. 
NOTE - When rebabbitting use a shaft of the same diameter as the 
boom foot pins extending through both holes in the boom foot to 
locate centers so that boom will be in proper alignment when mounted 
on the machine . 

Check boom foot pins for wear. Check boom carefully for cracks and 
bent chords (24) or struts (25). Repair cracked members by welding 
and if there is any question about strength after welding, add a 
reinforcing member by welding it to the weakened member as shown 
in Figure (151). The quickest method of straightening bent struts 
is to use a jack as shown in Figure (152). Blocking must be used 
with a jack to distribute the straightening loads over several mem- 
bers on the opposite side of the boom. NOTE - Always locate block- 
ing so that load is taken at the ends of* struts near the chords 
rather than at centers between chords. When straightening heavier 
members such as chords or extremely sharp and angular kinks in 
lighter members, always apply heat with welding torch to soften 
steel for straightening. To inspect boom point sheave assembly 
examine shaft (9), thrust washer (16) and bushings of sheaves (15) 
and (13) for wear. (See "Dowel Instructions", Page (164).) Note 
condition of sheave grooves and If sides of groove are worn thin 
or sharp, renew. Examine boom point yoke ( 12 ) closely for cracks 
and weld any that are found. If yoke Is damaged beyond repair, 
replace. Check b oom suspension sheave (20), bushing and pin for 
wear. If housing ( 21 ) or bracket (18) are cracked, repair by 
welding. 
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TO REASSEMBLE: 

If boom point yoke (12) has been removed for repair place it and 
the reinforcing pad (22) in position on boom point; line up rivet 
holes; insert four machine bolts - two on each side - to hold yoke 
in place for riveting. NOTE - Be sure all holes will take 3/4 tf 
rivets. It might be necessary to file or ream some of the holes 
for fit"! Heat rivets to a bright cherry red, insert into holes - 
one at a time - and rivet. If riveting tools are not available, 
use a sledge hammer for riveting and another heavy hammer or shaft 
for bucking up. 

Start shaft (9) through boss in yoke (12) and mount sheaves, spacers 
and thrust washer for crane, clamshell, dragline or pile driver in 
the order shown in Figure (150), Page (173), replace spacer (11), 
washers (10) and cotters (8). Mount guard (4) and secure with 
bolts (3). Place guards (6) Into position and line up inside holes 
of guard with holes In boom point. Insert two bolts in center holes 
of each guard and tighten. Lift guard (7) into position; line up 
holes with the end holes of each guard (6); insert four bolts (5) 
and tighten. 

Mount bracket (18) and fasten with bo, Its. Place housing (21) Into 
position in bracket (18), line up holes; insert pin and lock in 
place with lock pin and cotter. Be sure bent end of lock pin is 
entered into hole provided for it in bracket before inserting and 
opening cotter. Place sheave into housing; line up holes; Insert 
pin and secure with lock pin and cotter. Place sections of boom 
into position; line up holes in butt plates of each section; in- 
sert bolts ( 1) and tighten. Mount cable guard on the sides of boom; 
line up holes with side holes in butt plate; Insert bolts and 
tighten. 

TO REPLACE: 

To replace crane, clamshell, dragline or pile driver boom see in- 
structions on Page (97), Operation Section. 
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DRAGLINE FAIR LEAD 
Figures 153 and 154 



NOTE - Because of the weight of the dragline fairlead it can be 
disassembled more conveniently by suspending it at a suitable height 
with the drag cable as shown in Figure (154), Page (176). 

TO REMOVE: 

Remove bolts (1) and allow fairlead to roll down on drag cable to 
desired height from the ground. 

TO DISASSEMBLE FAIRLEAD: 

Remove plug (2) from opening at top of base (3), then tip base 
enough to allow the removal of balls (4) through opening. After 
balls have been removed, pull frame (5) out of base (3) slightly 
and remove rollers (6) . CAUTION - Do not lose balls or rollers. 
The correct number -22 balls and 31 rollers - will be needed for 
reassembly 7 . Fairlead may now be lowered to the ground for more 
convenient disassembly. Detach drag cable (7) from cable socket 
(8) and remove cable from fairlead. Take out capscrews (9) and 
remove bushings (10). Next drive out sheave pins (11) and remove 
sheaves (12). Take out cap screws (13) and remove caps (14) and 
roller assemblies (15). 

TO DISASSEMBLE ROLLER ASSEMBLIES: 

Remove gease fitting (16); bend down lock plate (17) then take 
out grease studs (18), lock plate (17), washer (19), shims (20) 
and spacer (21). Pull shaft (22) out of roller tube (23). To re- 
move grease retainer (24), bearing (25) 8nd grease seals (26), 
drive them out with a small shaft. NOTE - When driving out bear- 
ings, retainers and seals, shaft should be Inserted into one end 
of "the tube to drive parts from the opposite end. Tan driving shaft 
just hard enough to release parts for removal. BE CAREFUL NOT TO 

feiTT) wmgEU 

TO INSPECT ROLLER ASSEMBLIES; 

Check roller tubes (23) for wear and shafts (22) for alignment. 
If shafts are bent , replace. Check grease seals for damage or wear 
and replace if necessary. Bearings (25) should be checked for wear 
and chipped or cracked rollers. Retainers (24) might have been 
bent in removal and if unable to straighten, replace. 

TO REASSEMBLE ROLLER ASSEMBLIES: 



Insert retainers (24) in tubes (23) - one retainer In each tube - 
then start outer races of bearings (25), large diameters of beve led 
surfaces up, and tap 3nto place on tops of retainers (24). Place 
bearings (25) Into position in outer races and start grease seals 
(26) Into tubes , ^ tapping them down into place with a hammer. In- 
sert shafts (22) into roller tubes being sure that shoulders at 
ends of shafts enter grease shields (26). Next place, at the other 
ends of the shafts, retainers ( 24 ) , bear ings (25) and grease shields 
(26) in the tubes. Next slip spacers (21) over shafts and into 
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grease seals, then place shims (20), keeper plate (19) and lock 
plates (17) into position and tighten with grease studs (18). 
Now test roller assemblies and if they revolve freely on shafts, 
with no end play, they are in proper adjustment. If adjustment is 
necessary, add more shims (20) if rollers are tight on shafts or 
take out shims if rollers have end play or are too loose on shafts. 
Next bend up lock plates (17). 

TO INSPECT FAIR IE AD» 

Check bushings (10), pins (11) and sheaves (12) for wear. If fair- 
lead base (3) or frame (5) is cracked, repair by welding or, if 
damaged beyond repair, discard and install new parts. If rollers 
(6) or balls (4) are worn or chipped, replace. Check all grease 
fittings to be sure they are open and replace all that are damaged. 

TO ASSEMBLE FAIR LEAD: 

Mount roller assemblies on fairlead frame (5), line up holes and 
secure with caps (14) and capscrews (13). Tap keys (27) into place 
in sheave pins (11) and then, after positioning sheaves (12) in 
fairlead frame. Insert pins, making sure that keys (27) line up 
with keyways In sheaves before tapping them In. Place bushings (10) 
in position on sheave pins (11) and secure to fairlead frame with 
capscrews (9^. Next place rollers (6) in groove of fairlead frame 
hub and tie with wire to temporarily hold them In position while 
slipping the hub of frame into fairlead base. Remove temporary tie 
wire when rollers start Into base. Next drop balls (4) into open- 
ing in fairlead base, then close opening by screwing In plug (2). 

TO REPLACE FAIRLEAD; 

Thread free end of drag cable through fairlead and attach cable 
to dragline bucket; hoist bucket until drag cable is high enough 
to permit sliding fairlead into position; line up holes In base 
of fairlead with holes In turntable ; Insert bolts (1) and tighten. 
Be sure fairlead Is well greased before using. 
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SHOVEL ATTACHMENT 

NOTE - Before removal of dipper for repairs. It Is more convenient 
to disassemble dipper while attached to dipper sticks. Lover dip- 
per to the ground so that it rests on the dipper latch keeper with 
teeth about 2 feet from the ground, then proceed as follows: 

DIPPER TEETH 

TO REMOVE: 

Close and pull out cotter (1). Insert wedge as shown in inset 

("A") (Figure 155-) and drive with sledge hammer until tooth is re- 
leased from socket. Pull oat tooth and remove wedge. 

TO INSPECT: 

Check for wear. If dull cr not worn more than 2" from original 
length, sharpen by heating and drawing. If worn more than 2", re- 
build by welding or renew. * 

TO REPLACE: 

Insert tooth in socket and drive down with sledge hammer until 
cotter can be inserted in hole. 

NOTE - Koehring dipper teeth are reversible and if only slightly 
worn, they may be taken out, turne 1 and replaced to bring cutting 
edge to bottom side. 



DIPPER FRONT (Figure 155) 

The dipper front is of one piece and all manganese. Replacement 
of the front due to wear is rarely necessary. Accidents or abuse 
might cause cracks which will necessitate replacement. 

TO REMOVE: 

Remove teeth as described under "Dipper Teeth". Next burn or cut 
off all rivets (2) and remove front. 

TO REPLACE: 

Line up holes of dipper front with holes in dipper side and riv- 
et. Install teeth as described under "Dipper Teeth". 

DIPPER LATCH (Inset "P" ) (Figure 155) 

TO REMOVE: . 

Detach chain (3) from lever (4). Remove bolts (5) and (6), take 
off lever (4) and lift out latch bar (7). Remove adjusting belt 
(10) by unscrewing nuts (8) and (9). 

TO INSPECT: 

Check all bolts and holes for wear. If latch bar shows extreme 
wear at latch end, build up by welding and grind smooth to pre- 
vent bar from sticking in latch beeper at bottom of dipper front. 

TO REPLACE: 

Place latch bar (7) through members (24) and (11). Replace ad- 
justing bolt (10) leaving nuts (8) and (9) loose (for adjustment 
after assembly). Position lever (4). Insert bolts (5) and (6), 
tighten them and lock with cotters. Attach chain and adjust as 
described under "Operating Adjustments", Page 102. 
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Figure 160 

DIPPER TRIP MECHANISM (See Inset "C" ), Page (179). 
TO REMOVE: 



Remove bolt (12) and detach chain (3). Remove bolt (13) and detach 
trip cable (14) from plunger (15). Remove nut (16) and compress 
spring (17) enough to allow removal of nut (IS). Remove plunger 
rod (19), plunger (15), spring (17) and washer (20). 

TO INSPECT: 

Inspect plunger rod and plunger for wear or damage. Renew if in 
bad condition. Inspect spring for compression or breakage and 
replace if required. 



TO REPLACE: 




Insert washer (20) Into one end of spring (17) and plunger (15) 
into other end. Place washer, plunger and spring assembly between 
brackets on the s ticks and line up the holes . Insert plunger rod 
(19), then compress spring (17) enough so that nut (18) can be 

'od (19) approximately 2". P.lace threaded end 
bracket and f asten wifcH* 16) . 
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DIPPER DOOR (See Figure 155, Page 179). 



TO REMOVE: 

Place dipper on ground so that it is flat on its front. Detach 
chain (3) at latch lever (4). Close and pull cotters from door 
hinge pins and remove pins. Step to one side for safety, then 
with pinch bar placed between hinge and dipper back, pry door out 
and let it fall to ground. 

TO INSPECT: 

Check hinge bushings for wear and replace if necessary . Check door 
for distortion and cracks around hinges and reinforcing members. 
If bent, heat and straighten with sledge hammer. If cracked, re- 
pair by welding. 

TO REPLACE; 

With the assistance of a helper, place front of door on latch 
keeper, then raise door and insert hinges Into hinge bosses, line 
up holes, insert hinge pins, insert cotters and open. 

DIPPER BACK (See Figure 155, Page 179). 



TO REMOVE; 

Close and pull cotters on stick foot pins (21) and remove pins. 
Remove pins (22). Using pins (22) for the purpose, connect dipper 
sheave block to ad jus t ing links, then hoist sticks clear of bucket . 



TO INSPECT: 

Check all bushings and pins for wear. Examine dipper back for 
cracks and weld any that appear. 

TO REPLACE: 

Lower sticks into position; line up holes in stick foot with holes 
In bottom bosses of dipper back; Insert stick foot pins; insert 
cotters and open. Allow enough slack in hoist line to lower ad- 
justing links to position; remove pins (22) releasing adjusting 
links from dipper sheave block and drop adjusting links Into 
place; line up holes, Insert pins, insert cotters and open. 

DIPPER ADJUSTING LINKS (See Figure 155, Page 179). 



TO REMOVE : 

With dipper resting on the ground on its front, remove adjusting 
link bolts (23) and spacers. Remove sheave block pins (22). Lift 
adjusting links off. 

TO INSPECT: 

Check all holes, bolts, spacers and pins for wear and if badly 
worn, replace. 

TO REPLACE: 

Replace adjusting links; line up all holes and insert bolts, 
spacers and pins . 

DIPPER SHEAVE BLOCK (See Figure 158, Page 131). 

TO REMOVE: 

Lower dipper to ground so that it rests cn its front. Remove dip- 
per sheave block pins (22) Figure 155. Swing block c leer of bucket 
and lower to ground < lbo:t remove 4 bolts (1) and take out journals 
(2). .Remove cotter from pin (3) and pull pin, being careful not 
to lose k^) • Shaft (5) can now be rSftgiiHal fTGFTi shea v e (b) 
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TO INSPECT: 

Check journals, shaft, bushings and sheave groove for wear. If 
journals show wear on one side, they can be reversed. If sheave 
show? excessive wear In groove or groove wedges are worn sharp, 
replace. If shaft is worn excessively or scored, replace. 

TO REPLACE: 

Place sheave and washers Into position (with hoist cable In groove ) 
in sheave block, line up hole with holes in block and insert shaft 
(5). NOTE - Replace key (8) in keyway with hole side up so that 
hole In key will line up with hole In sheave for pin (3). Insert 
pin (3) through hole In sheave until it is seated in key (8); in- 
sert cotter In pin and open. Using hoist cable, lift sheave block 
into nlace on dipoer,, line up holes and insert pins (22) Figure 
155 • 



DIPPER STICKS (See Figure 160, Page 190) 

TO REMOVE ; 

(Complete dipper stick assembly, less dipper trip mechanism). For 
removal of Dipper Trip Mechanism, see Page (182). Lower dipper to 
ground so that it Is flat on its front. Remove dipper as described 
under "Dipper Back 11 , Page (183), making sure that dipper trip chain 
is disconnected as described under "Dipper Trip Mechanism”, Page 
(182). Lower sticks so that bosses (1) rest on timbers or other 
suitable blocking. Release crowd brake and back machine until 
shipper shaft pinions are within approximately 2” from the stops 
(2) at the end of the sticks. Next release saddle blocks as des 
cr5bed under "Saddle Blocks”, Page (186) so that saddle blocks can 
be swung clear of sticks, being careful to remove saddle block gibs 
before pushing saddle blocks clear of sticks. Next remove padlock 
sheave from lower end of sticks. Remove dipper adjusting links 
as described under "Dipper Adjusting Links”, Page (183). Using 
old cable or chain for a sling which should be placed around the 
sticks about two feet away from the under side of the boom, attach 
sheave block to sling. IMPORTANT - To avoid distortion of sticks, 
place a timber 15-3/8” long between the sticks a.t point where 
sling Is placed. Iiolst sticks far enough to pull rack teeth out 
of mesh with the shipper shaft pinions; back machine far enough to 
clear sticks from shipper shaft pinions then lower sticks to block- 
ing on the ground. Remove sling and either swing boom to clear 
sticks or bade machine away. 

TO DISASSEMBLE: 

Remove eight nuts (3) and drive out eight tie holts (4). Dipper 
stick spacer block assembly is now free and can be removed. Do 
not bend shims (5) between spacer blocks and sticks. 



TO DISASSEMBLE SPACER 3 LOCK ASSEMBLY: 

Remove six bolts (6) and take off cover plate (7) and (8). Drive 
out eight pipe spacers (9). 



TO INSPECT SPACER BLOCK ASSEMBLY: 

Examine blocking for decay or damage. Replace if necessary. Cov- 
er plates may be damaged. If distorted straighten. 



TO REASSEMBLE SPACER BLOCK ASSEMBLY: 

Line up holes In spacer blocks. Insert eight pipe spacers (9) and 
drive them through until ends are flush with blocking. Place 
spacer block cover plates (7) and (£) over blocking, line up holes 

(6) and tighten. _ . 
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TO INSPECT; 

(Dipper sticks less dipper trip mechanism and spacer block assem- 
bly) . Thoroughly clean sticks by washing them with cleaning fluid 
and examine closely for cracks. Repair cracks by welding. Check 
stops (2) for wear or breakage. Check bushings (10) and (11) for 
wear. Check racking (12) for wear or damage. Worn or damaged 
segments of racking are renewed by burning off old segments and 
welding on new*. CAUTION - Before replacing rack segments be sure 
all irregularities on the rack surface of sticks are chipped and 
ground to a smooth surfaced Be sure" new~ra~cMng Ts properly lined 
up with old racking and that it is securely clamped before welding. 

TO REASSEMBLES 

Line up the eight bolt holes in the dipper sticks with the holes 
in the spacer block assembly and insert tie bolts (4), Replace 
nuts on bolts and tighten. IMPORTANT- .The Inside dimension between 
dipper sticks must be held at 15-3/8” so that bosses (1) on dipper 
sticks line up properly with bosses on dipper back. Special shims 
(5) are provided to reduce or increase the dimension between sticks 
as required to obtain 15-3/8”. 

TO REPLACE; (Complete dipper stick assembly). 

Attach sling of old cable or chain around sticks approximately 5 
feet from the stops (2). IMPORTANT- To prevent distortion of sticks 
Insert a timber 15-3/8” long between the sticks at point where sling 
is placed. Holst sticks high enough to clear shipper shaft plnlonsT 
With sticks placed so that boom will enter opening between sticks 
move machine toward sticks to a point where sticks may be lowered 
into position and the racking properly meshed with shipper shaft 
pinions as described on Page (100), Operation Section. Detach dip- 
per sheave block and remove sling. Swing saddle blocks into place 
and ad just as described under r, Saddle Blocks” , Page ( 101) , Operation 
Section. 



NOTE - For replacement of dipper, see description under "Dipper 
Back,” Page (183). 

SHOVEL BOOM (Less Dipper sticks) (Figure 156) 

NOTE- For removal of dipper sticks, see description on Page (184). 
TO REMOVE: 

Lower boom to cribbing, (example on Page 97), Operation Section. 
Remove cable. Split upper part of crowd chain (1) by removing 
chain pin midway between boor 1 foot and crowd drum. Chain may now 
be removed with power by engaging the crowd clutch and crowding 
out and at the same time guiding the chain so that It lies flat on 
top of the boom. Remove boom foot pin bolts and pull out boom foot 
pins (2). Back machine away from boom. 



CROWD CHAIN GUIDE (Figure 156) 

TO REMOVE : 

Remove bolt ( 3 ). Remove loci plate pin (4). Chain guide is free 
and can be pulled out through openin ' at foot of boom. Remove lock 
plate (5) from chain guide. 



TO INSPECT: 

If chain guide Is deeply grooved 
plate for wear. 



Digitized by 



Google 



or cracked, replace. Check lock 

Original from 

UNIVERSITY OF CALIFORNIA 




PAGE 186 



KOEHRING COMPANY 



TO REPLACE: 

Attach loclc plate to chain guide and slide guide into position in 
the boom, lining up lock plate opening with holes in boom. Insert 
lock plate pin, attach nut to each end and tighten, being sure that 
ends do not extend beyond the thickness of the wearing plate (6). 
Insert and tighten bolt (3) at foot of boom. 

3UMPER PLATE (Figure 156). 

TO REMOVE g 

Remove bolts (7) and (8) and t ake off bumper plate (9) and block 

( 10 ) . 

TO INSPECT; 

Examine bumper plate for distortion or damage. If bent, straighten 
with sledge hammer; If badly damaged or block is cracked, replace. 

TO REPLACE: 

Lift bumper plate and bumper plate block into place; line up holes 
with holes In boom; insert and tighten bolts. 

SHIPPER SHAFT ASSEMBLY (Figure 157). 

SADDLE BLOCKS 

TO REMOVE; 

Remove cotter and take off nuts (1) with special wrench and ham- 
mer. Take off washer (2) and thrust washer (3). Saddle block 
Is now free but requires two men to remove because of weight. Place 
saddle block on ground. 

TO DISASSEMBLE; 

Remove lock pin (4) then pull out sheave pins (5). Sheaves (6) 
can now be removed. Remove lock pin (7). Next remove lock nut 
(Q) and nut (9), then bolt (10) can be removed. 

TO INSPECT; 

Wash all parts thoroughly with cleaning fluid and check all parts 
for wear. If sheaves, sheave bushings or sheave pins are badly 
worn, replace. If head of adjusting bolt (10) is badly worn or 
threads of the bolt or of nuts (8), (9) and (11) are damaged, re- 
place. If saddle block bushings (12) or thrust washers (3) and 
(13) are badly worn or scored, replace. 

TO REASSEMBLE s 

Screw nuts (Tl) down to head of bolts (10) with flat surfaces of 
nuts away from head of bolts. Insert adjusting bolts into place 
so that flat sides of nuts (11) contact flat surfaces in saddle 
block recesses. Then secure adjusting bolts with adjusting nuts 
(9) and (8) and when sticks are In place adjust as described under 
"Saddle Block Adjustment", Page (101), Operation Section. Place 
sheaves (6) In saddle block and line up sheave bores With holes 
in saddle blocks; insert pins (5) and lock with lock pin (4). 

SHIPPER SHAFT 



TO REMOVE: 

Remove sleeve (14) and thrust washer (13). Drive metal wedges ber 
tween pinion (15) and flange bushing (16). Place hardwood 
block at end of shipper shaft as shown in Figure (157), and 
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drive shaft with sledge hammer until pinion (15) is released. 
CAUTION - Do not strike shaft after pinion (15) is released as it 
might cause damage to flanre bushing ]l6) by key (IV). Remove pin- 
ion (15) and with hammer and chisel, remove key (17) from shaft. 
Use same procedure at other end of shaft to remove opposite pin- 
ion. Remove set screws (20). Place hardwood block against end of 
shaft and drive with sledge hammer until flange bushing (16) on 
opposite side of sprocket (18) has been driven from its retainer. 
Use same procedure at other end of shaft to drive out opposite 
bushing. NOTE- Be careful not to lose or damage shims (19), Re- 
move shipper shaft - ! Sprocket (18) being free on shaft will come 
off inside the boom and can be removed through Inspection opening. 

TO INSPECT: 

Check sleeves (14), all thrust washers and flange bushings (16) 
for wear or scoring and replace if necessary. Check pinions (15) 
for cracks, or bent or worn teeth and replace If necessary. Check 
sprocket (18) for tooth wear or for cracks. If teeth are worn too 
badly for rebuilding, replace sprocket. 

TO REPLACE: 

Place sprocket (18) in boom through inspect ion hole ; line up sprock- 
et bore with shipper shaft holes in boom and Insert shaft from 
either end until splines on shaft are fully meshed with splines in 
sprocket. Replace shims (19) on flange bushing (16) and fit bush- 
ing over end of shaft, then start It toward sprocket (18) through 
hole in boom and drive it In by bumping until flange of bushing 
fits tight all the way around against machined surface on boom. 
Follow same procedure to replace opposite flange bushing. Place 
steel washers (21) on shaft against flange bushing. Ins'ert keys 
In keyways, tapping them down unt il they are fully seated. Be sure 
surfaces of keys are smooth ^ using a file for the purpose if 
necessary - before replacing pinions (15). Replace pinions on shaft 
- lining up keyway with key - with large end of tapered bore In 
pinions toward boom. Place thrust washer (13) on shaft, making 
sure that slot In washer fits over key (17). Slide sleeves (14) on 
shaft. Next replace saddle blocks ; thrust washer (3); flat washers 
(2), then replace nuts (1) and tighten, using special wrench pro- 
vided for the purpose and which can be hammered to get maximum 
tightness. 

NOTE - After mounting dipper sticks as described on Page (185), 
saddle blocks are adjusted as described under "Saddle Blocks", 
Page (101), Operation Section. 



BOON POINT SHEAVES (See Figure 159, Page 181). 

TO RENOVE: 

With boom lowered on cribbing and cables slack, remove bolts (1); 
take off guards (2) and boom suspension sheaves (3). Drive out 
shaft (6) which releases sheaves (4) and (5). T9ke out sheaves. 
IMPORTANT - Note positions of flat washers (7) and be sure these 
are replaced as shown when replacing sheaves. 



TO INSPECT; 

Check bushings and shaft for wear and replace if worn. Check sheave 
(4) particularly for wear in groove and if edges are thin or groove 
is worn deeply, replace. Sheaves (3) get very little use in shovel 
work and seldom if ever need replacement. This Is also true of dummy 
which Is used only as cable anchor. Check grease fit- 
to be sure they are ope*. pa | f| . = m 
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TO REPLACE: 

Place sheaves (4) and (5) In position, line up sheave bores with 
bores in boom point and insert shaft (6), placing flat washers (7) 
on shaft. Place boom suspension sheaves (3) on each end of shaft; 
place guards (2) in position and insert bolts (1). 

CROWD CHAIN ADJUSTING SPROCKET (See Figure 156, Page 180). 

TO REMOVE : 

Remove nuts (11) and (12). Bend lock plate ( 13 ) down so that cap- 
screws (14) can be removed. Slide guides (15) off bolt (16). 
Sprocket assembly can then be lifted off and placed on ground. 
Then remove nuts (17) and (18) from bolts (16). Bolts can new be 
taken out of bearing blocks (19) and then bearing blocks can be 
removed. Next slide shaft (20) out of sprocket (21). 



TO INSPECT: 

Check sprocket bushing and If badly worn or scored, replace by 
pressing or driving bushing out of sprocket and press or drive new 
one in. If sprocket teeth are worn beyond rebuilding, replace. 
Inspect sprocket grease fitting to be sure It Is open. 

NOTE - See instructions on Pages 162 and 164 if new bushing is to 
be Installed . If threads on bolts (16) are badly worn or damaged, 
replace bolt's and if bolts are bent, they must be straightened. 
Inspect bearing blocks (19) for wear. 

TO REPLACE: 

Insert shaft (20) through bushing which Is pressed Into sprocket 
(21) and mount bearing blocks (19) on shaft, lining up bolt holes 
In bearing blocks with bolt holes in shaft (20). Insert bolts (16) 
and fasten with nuts (18) which should be screwed tigjit against 
bearing blocks. Screw nuts (17) to within approximately 2 M of nuts 
(18). Lift assembly to position where the threaded ends of bolts 
(16) can be Inserted into bolt holes in boom foot. Slide guides 
(15) on plain ends of bolts (16); line up guide holes with holes 
In foot casting; place lock plates (13) over holes; insert cap- 
screws (14); tighten and lock capscrews by bending ends of lock 
plates up against Capscrew heads. Screw nuts (11) and (12) on ends 
of bolts (16). Proceed with adjustment as described under "Crowd 
Chain Adjustment”, Page 102, Operation Section. 

STATIONARY IDLER SPROCKET (See Figure 156, Page 180). 

TO REMOVE: 

Remove pin (22) and drive out shaft (23), being careful not to 
drop sprocket (24). 

TO INSPECT: 

Check sprocket for wear and if teeth are beyond rebuilding, re- 
place with a new one. Check sprocket bushing and If worn, press 
out and replace, being sure to line grease holes. Check grease 
fitting to be sure it Is open. Check shaft for wear. 



TO REPLACE; 

Lift sprocket into position, lin>s up bore with holes in boom foot 
and push in shaft. Insert pin and secure with cotter. 



NOTE - To replace completely assembled shovel attachment, follow 
Instructions on page (98), Operation Section. Stripped shovel 
boom, mounted on cribbing, may be attached In the same manner. 
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PULL SHOVEL ATTACHMENT 

PULL SHOVEL DIPPER (See Figure 162, Page 191). 

TO REMOVE; 

Lower dipper until it rests flat on its bottom on the ground. 
Close and pull cotters in pin (7) and swing adjusting link (6) to 
the ground. Close and pull cotters in pin (5) and remove pin, de- 
taching adjusting link from dipper. Close and pull cotters from 
pins (1) and hoist dipper arm clear of bucket. 

TO DISASSEMBLE: 



Remove six bolts (8) from each side cutter (2) and take-off side 
cutters. Thread a cable through one pin hole in dipper and one 
pin hole in dipper arm and securely clamp ends of cable. Row 
raise dipper until it rests on its side. Remove cable and swing 
attachment clear of dipper . Close split end of wedges (9) and drive 
wedges out. Remove tooth points (3). 

TO INSPECT? 

Check adjusting link (6) for wear in pin holes. If link is bent 
it must be straightened. Check all pins for wear. Check side 
cutters (2) for wear on cutting edges. To sharpen side cutters, 
heat and reshape. If tooth points (3) are slightly worn, reverse; 
if worn beyond rebuilding, replace. If tooth bases (10) show ex- 
cessive wear they should be replaced, making sure all rivets (11) 
are tight. If wearing plates (4) are excessively worn, they must 
be removed and new plates installed by welding. 

TO ASSEMBLE : 

Insert tooth points (3) in bases (10); drive in wedges (9) and 
open. Lower dipper arm until it contacts top side of dipper, then 
swing dipper arm against dipper and push dipper over so that it 
rests on its bottom or tooth base side. Place side cutters (2) in- 
to position, line up holes. Insert bolts (8) and tighten. Lower 
dipper arm into position on dipper, line *up holes. Insert pins 
(1), insert cotters and open. Place one end of adjusting link (6) 
into position on dipper, line up adjusting link hole with holes 
in dipper boss, insert pin (5), insert cotter and open. Swing 
adjusting link (6) into position on dipper arm, line up hole In 
adjusting link with proper holes in dipper arm; insert pin (7); 
Insert cotter and open. (See Pull Shovel Dipper Angle Adjustment, 
Page 107, Operation Section.) 

PULL SHOVEL ARM (Less Dipper) (See Figure 163, Page 192). 

NOTE - For removal, disassembly. Inspection, reassembly and re- 
placement of pull shovel dipper, see "Pull Shovel Dipper." 

TO REMOVE: 

Pull dipper arm in close to boom. Lower boom until arm rests on 
blocking as shown In Figure (163), Pare (192). Drive wedge from 
wedge socket (1) and remove cable (2), pulling cable clear of 
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Figure 162 



sheaves (3) and (4). Close and pull cotter from pin (5) and 
remove pin which releases sheave (6). Take out sheave. Remove 
guard (7) by taking off nuts. Unscrew set screws in set collars 
(8) until collars are loose on shaft (9). Close and pull cotters 
in shaft (9) and remove shaft which releases sheave (4) and set 
collars (8) for removal. Replace sheave (4) after having placed 
cable (1) as shown in Figure 164, in sheave grooves and take up 
slack in cable by winding it on drum with power. (After removal 
of dipper arm, boom can be raised and lowered with cable and can 
be safely used as a crane for the handling of dipper or dipper arm. 
Do not use as crane for any other purpose.) Bend down lock plates 
(10) and remove nuts ( 11 ). Using a short bar as a driver, place 
one end against the shaft (12) at the end opposite the shaft key 
and drive out shaft (12) with sledge hammer. Hoist boom and swing 
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TO INSPECT: 



Clean dipper arm thoroughly and examine closely for cracks, dis- 
tortion of other damage. Inspect roller (13), sleeve (14), thrust 
washers (15) and bushing (16) for wear. To remove sleeve and rol- 
ler for inspection, take off thrust washers (15); remove set screw 
(17) and pull out sleeve (14) being careful not to drop roller 
(13). If bushings (16) must be replaced see "Dowel Instructions", 
Page (164). To remove sheave block (18) close and pull cotter in 
pin (19) and remove pin which releases sheave block. Place sheave 
block on the ground. To d isassemble sheave block (18), remove 
bolts (20) which release scraper bracket (21). Close and pull 
cotter in pin (22) and remove pin. Lift out sheave (3). To in- 
spect, examine sheave pin, sheave bushing, block pin and block 
bushing for wear. Inspect sheave groove for damage or wear and 
scraper bolt for wear or damaged threads . If necessary to rebush 
sheave or sheave block see "Dowel Instructions," Page (164). To 
reassemble sheave block (18), place sheave in block, line up bores 
and insert sheave pin, locking it In place with cotters. Next, 
place scraper bracket into position in sheave block; line up holes 
in bracket with holes In sheave block and insert 4 bolts (20) and 
tighten. Screw bolt (23) Into scraper bracket so that it just 
clears the bottom of sheave groove and lock in place by tightening 
nut. Check all grease fittings to be sure they are open. To re- 
move sheave block assembly (24), close and pull cotter in pin 
(25) and remove pin. 

TO DISASSEMBLE: 

Close and pull cotter of pin (5) and remove pin, releasing sheave 
(6). Next take out bolts (26) and remove sheave housing (27). 
Bumper (28) may be removed by taking out two bolts. 
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TO INSPECT: 

Examine bushings, pins and sheave groove for wear, If bumper (28) 
is worn or damaged, renew. If it is necessary to rebush sheave or 
bracket see 11 Dowel Instructions”, Page (1G4). 

TO ASSEMBLE s 

Place housing (27) in position on bracket (24). Place sheave (6) 
in housing; line up holes and insert sheave pin (5), locking it 
in place with cotters. Next insert bolts (26) and tighten. Place 
bumper (28) into position on bracket (24); line up holes and in- 
sert bolts and tighten. To replace sheave assembly line up bore 
of assembly with bore in dipper arm; insert pin (25) and lock with 
cotters. 

TO REPLACE: 

Place roller (13) in position in dipper arm bracket and insert 
sleeve (14) so that one of thrust washers (15) can be slipped on 
each side. Swing boor: into position over dipper bracket assembly 
and lower it slowly into place taking care not to disturb thrust 
washers (15). Line up holes and insert shaft (12), (end opposite 
keyway first) Into keyway shaft hole in boom as shown. Insert key 
into keyway in shaft and after lining up key with keyway in the 
shaft hole in boom, bump shaft in until centered. Screw on nuts 
and tighten so that there Is approximately 1/16” clearance* in as- 
sembly. Bend up lock plates (10). 

PULL SIICVEL BOOH (Less Dipper Arm) See Figure (164), Page (104). 

NOTE - Reeve hoist cable as described under ,f Pull Shovel Arm”, Page 
(190). 

TO REHOVE: 

Lower boom to cribbing as shown. Detach cable (1) from dead end 
by removing cable clamps (2) and remove cable from sheaves. Take 
out locking bolts and remove boom foot pins (3). Back machine away, 
leaving boom resting on cribbing. 

TO DISASSEMBLE: 

Remove lock bolt and pull shaft (4) which releases idler sheave 
for removal. Next take out cotter of shaft (5) and after loosening 
set screws of collars remove shaft. Sheave (6) and set collars 
can now be taken out. Remove twelve t ie bolts (7) releasing torsion 
box (8) from two boom members (9). 

TO INSPECT: 

Clean boom and torsion box thoroughly and examine closely for cracks. 
If any cracks are found repair by welding. Inspect twelve tie bolts 
(7) for wear or damage to threads and renew if necessary. Examine 
babbit bearings in boom foot and boom foot pins (3), also bushings 
and pins of idler sheave and fleeting sheave (6). If any bushings 
are worn badly they must be renewed; see ”Dowel Instructions”, 
Pare (164). 
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TO REASSEMBLE: 

Place torsion box (8) in position between two boom members (9) and 
line up the twelve bolt holes. Insert twelve tie bolts (7) and 
tighten. Lift idler sheave into position in boom, insert shaft 
(4) and lock in place with bolt. Start shaft (5) ' through one 
bracket hole on boom and mount first one set collar then fleeting 
sheave (6) and second set collar on shaft, while moving the shaft 
through the bracket toward the other bracket. Insert cotters and 
open. 

TO REPLACE 

Move machine up to cribbing on which boom is resting and with 
front of machine in alignment with boom foot bring holes in pull 
shovel adapter into line with holes of boom foot . It might be 
necessary to raise or lower boom foot with the aid of bars or jacks 
or wooden wedges, or to swing machine slightly to bring holes into 
proper alignment. Insert pins (3) and secure with cotters. 

If it is necessary to raise boom less dipper arm use cable (1) for 
hoisting. To do this draw cable (1) from jib frame sheave (10), 
placing it around fleeting sheave (6) and anchoring it to dead end 
casting securing it with cable clamps (2). When this is done raise 
boom by winding cable (1) on drum with power. 



PULL SHOVEL JIB FRAME 
(Less Boom, Dipper Arm and Dipper) 
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PULL SHOVDL JIB FRAME (Less Boom, Dipper Arm and Dipper) See Fig- 
ure ( 165) • 

TO REMOVE; 

Lower jib frame so that It rests on cribbing. Detach cable (1) by 
removing one end from cable socket (2) and remove It from jib frame 
suspension sheaves (3). Close and pull cotters of pins (4) and 
then remove pins. Back machine clear of frame. 

TO DISASSEMBLE: 

Take off nuts (5) and remove cable guard (6). Take out bolts and 
remove collars (7) and sheaves (8) from shaft (9). Next remove 
shaft (9) from jib frame being careful not to drop sheave (10) and 
dead end casting (11) as they are released. 

TO INSPECT; 

Examine sheave bushings and shaft (9) for wear. If it is necessary 
to rebush sheaves see f, Dowel Instruct ions" , Page (164). 

TO REASSEMBLE: 

Place sheave (10) and dead end casting (11) In pos Ition in jib frame 
and insert shaft (9). Then slip one of sheaves (8) on each end of 
shaft and replace collars (7), lining up holes in collars with holes 
in shaft; insert bolts and tighten. 

TO REPLACE: 

Move machine up to cribbing on which jib frame is resting and, 
with front end of machine in alignment with legs of jib frame, 
bring holes of pull shovel adaptor into line with holes in legs 
of jib frame. It may be necessary to raise or lower jib frame 
legs or swing machine slight ly to bring holes Into proper alignment. 
Insert pins (4) and lock with cotters. Reeve cable as described 
in Operation Section, page (86), and raise jib frame. 

PULL SHOVEL ADAPTOR (Less Boom, Dipper Arm, Dipper and Jib Frame) 
See Figure ( 165 ) » 

TO REMOVE : 



Close and remove cotters from pins (12) and remove pins. Take 
out bolts (13) and let adaptor fall to the ground being careful 
to stand clear to avoid injury. Be sure that space towhich adaptor 
will fall is clear of any parts that may be damaged by the adaptor. 
Also be sure that no shims (14) are lost. 

TO INSPECT: 

Clean adaptor thoroughly and examine closely for cracks. If any 
are found repair by welding. 

TO REPLACE: 

Lift adaptor into place on machine and Insert pins (12) securing 
them with cotters. Place shims (14) into position; line up holes 
and insert and tighten bolts (13). 

Digitized by Google 



Original from 

UNIVERSITY OF CALIFORNIA 



MAINTENANCE SECTION 



PAGE 197 



CHAINS 

POWER TRANSMISSION CHAIN 

The power transmission chain which transmits power from the engine 
to the swing and traction jack shaft is located at the left rear 
of the upper deck machinery and enclosed In an oil tight chain 
case as shown in Figure (167), Page (199). It is a 3/4" pitch, 
four strand, roller type chain. 

With the exception of the connecting link pins, all pins are as- 
sembled with a heavy press fit and should not be disturbed unless 
repair links are to be installed. Connecting links are provided 
with slip fit center plates to facilitate shortening or removal 
of chain and are easily distinguished by cotters which hold the 
links in place. 

TO REMOVE : 



Drain oil from chain case by removing drain plug (1). Disconnect 
fuel lines (3) and (7) at fuel tank, then take out four bolts (5) 
and remove upper half of chain case (6). Locate connecting link 
(4) and place it In position over top center of sprocket (2). Re- 
move cotters and using small drift or punch, drive both pins of 
pin link (15) through cover plate (19), then pull link pin out of 
chain being careful not to lose center plates (16). Remove chain. 

TO INSPECT: 

Clean chain thoroughly with cleaning fluid and Inspect for wear 
and broken rollers (17), roller links (18) or pin links (15). If, 
due to wear, chain has lengthened 3/4 n or more beyond its origin- 
al length of 148rr n , It may be shortened by substituting a preas- 
sembled 4 pitch section for the 5 pitch section. (To remove 5 
pitch section, take out connecting links on each side of section 
as described above in r, To remove chain". To connect 4 pitch sec- 
tion, place section between ends of chain and insert connecting 
links as described below In "To replace chain".) To replace rol- 
ler links, press or drive out pin links on each side of damaged 
roller link and replace with repair roller links and connecting 
links. CAUTION - Grind heads of pins flush with cover plates be- 
fore driving or pressing them out. 

TO REPLACES 



Place chain on sprocket (2) and drop one end, to which a piece of 
wire has been attached, into chain case ahead of sprocket. Using 
the wire fastened to the end of the chain, pull chain through and 
under both sprockets In case, then over sprocket (14) to top cen- 
ter of sprocket (2). Engage engine clutch - Lever (9) - engine 
not running - and by turning sprocket (2) by hand, take all slack 
from top chain and mesh It with sprocket teeth at the same time. 
This brings the ends of chain together at top of sprocket (2). 
Next, start pin link (15) through roller links (18) and, placing 
two center plates in the spaces between each roller link bring pin 
link through chain. Place cover plate In position and tap It on 
to pin link pins and secure with cotters. Place top of chain case 
(6) In position; line up holes with holes In bottom of case; in- 
sert bolts (5) and tighten. Connect fuel lines (3) and (7). Re- 
place drain plug (1). For lubrication of chain case, seepage ( 66 ) 



Operation Section. 
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REDUCTION CHAIN 

TO REMOVE: 

Drain oil from reduction case by removing drain plug. Take out 
four bolts (10) and remove cover (8). Locate connecting link (11) 
and place it in position over top of sprocket (12). Remove cot- 
ters and using a small punch drive out pin link, being careful not 
to lose center plates. Remove chain. 

TO INSPECT: 

Inspect as described above in "Power Transmission Chain". 

TO REPLACE: 

Place chain over sprockets (13) and (12) with ends together at the 
top of sprocket (12). Connect as described above in "Power Trans- 
mission Chain". Place cover (8) in position on case and fasten 
with bolts ( 10) . 

CROWD, RACK-IN AND TRACTION DRIVE CHAINS 

The crowd, rack-in and traction drives are equipped with steel 
thimble roller drive chains. Crowd and rack-in chains are iden- 
tical except for length and the individual links are interchange- 
able. The traction drive chain links, due to a difference in size 
and design are not interchangeable with crowd and rack-in links. 
Each link of the above chains is pinned and cottered Individually 
for quick and easy replacement of worn or damaged links. 

TO SPLIT CHAIN; (See Figure 166) 

Select link pin (1) to be removed, 
take out lock pin (2) then drive 
out link pin with hammer and 
punch, bucking up the opposite 
side of the link with a heavy 
hammer or shaft . 

TO CONNECT CHAIN: 

Place ends of chain in position; 
line up holes and start pin (1), 
tapping It in until square 
shoulder (3) touches side bar (4). 
Turn pin so that shoulder (3) 
matches hole (5) and drive link 
pin in - bucking up oppos Ite side 
bar of link with heavy hammer or 
shaft. Insert lock pin (2) and 
bend. 




Figure 166 

cleaning fluid, and examine 
wear or damage and replace if 



TO INSPECT CHAIN: 

Clean chain thoroughly using 
all pins, rollers and side bars for 
necessary. 



TO REMOVE CHAIN LINK; 



Take outjfc'^Link pin I LI) on each side of damagedi| j-^ji^jkf! fallowing 
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CROWD CHAIN (See Figure 168, Page 201). 

TO REMOVE : (Without Power). 

Unscrew nuts (2) to extreme out position on bolts (17) to slack off 
crowd chain adjustment. Split chain as described under "To split 
chain". Page (198), near sprocket (3) and lift section nearest the 
machine over sprocket (4), pulling it from sprocket (10) at the 
same time and let it fall to the ground. 

Then remove cover (8) from opening in boom and lift chain over 
shipper shaft sprocket (9), allowing it to slide down guide and 
fall to the ground between boom foot and crawlers. NOTE - If boom 
Is horizontal, or nearly so. It will be necessary to pull chain 
from boom foot opening. 

TO REMOVE : (With Power). 

Swing boom to a central position over front of crawlers and lower 
dipper to the ground so that it rests directly under shipper shaft. 
Slack off on crowd adjustment by unscrewing nuts (2) to extreme 
out position on bolts (17). Lower boom until it rests on dipper 
stick spacer block, split chain, as described under "To split chain". 
Page (198), near sprocket (3). Then, after releasing hoist brake, 
travel machine away from dipper, pulling chain out of boom foot 
opening while doing so. After chain has been removed from boom, 
engage racking-in clutch and slowly turn crowd sprocket (4) to pull 
off remainder of chain at idler sprocket. 

TO INSPECT: 

Follow instructions under "To inspect chain". Page (198). 

TO REPLACE CHAIN: (With Power). 

Fasten a rope or wire to open end of chain and pass it through 
boom foot opening to opening (8) at top of boom. Then, with link 
pin heads to the r ight or operator 's side, pull chain through boom 
until It is meshedwith shipper shaft sprocket (9). Next, pass rope 
or wire back throurh opening to boorr foot opening and travel ma- 
chine toward dipper, pulling chain through boom at the same time. 
Pass other end of chain around sprocket (10) and mesh It with 
sprocket (4) then engage crowd clutch and slowly turn crowd sprocket 
until ell slack is td en out of the bottom of crowd chain (1). 
Pring ends cf chain together and connect as described under "To 
connect chain", par-e (198). To adjust, see Page 102, Operation 
Section. 



n 0 RuPLiCu CIIAIi: : (Without Power); 



Place chain on top side of boom with roller end of chain toward 
boom point with heeds of link pins to the right or operator's side. 

Fasten a rope or wire to roller end of chain and pass it through 

boon from opening (3) at top of boom to boom foot opening. Feed 

chain throu -h openin' (3) and pull it through boom with rope until 

It extends about two feet beyond sprocket (10). Next, fasten rope 
or wire to the other end of chain and pull it through boom, in the 
sere manner, pass in;- it ever crowd sprocket (4) and bringing ends 
of chain together between sprockets (4) and (10), approximately lo" 
from sprq ( 6Trbt-^( 10 )*1 ^lock sprocket (10) to keejJi||;fir fjrpm- turning 
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CHAINS 

and remove all slack from chain by turning sprocket (4) and apply- 
ing crowd brake. With the aid of a board (12) between sprockets 
(10) and (4) bring ends of chain together and connect as described 
under "To connect chain". Page (198). To adjust, see Page (102), 
Operation Section. 




TO SHORTEN CHAIN: 

After adjusting sprocket (3) has been taken up all the way and 
crowd chain runs with considerable slack, it is necessary to shorten 
chain by removing a link. Unscrew nuts (2) to extreme out position 
on bolts (17) and rer ove slack in upper part of chain by revolving 
sprocket (4) with racking- in clutch. Select a link, (see inset 
Figure 1G8,) about 18" from sprocket (10) and remove link as des- 
cribed under "To remove chain link". Page ( 198) . To connect chain, 
follow procedure described under "To replace chain". Page (198). 
To adjust chain, see Page (102), Operation Section. 

RACK-IN CHAIN (See Figure 168). 

NOTE - Due to its short lenrth and relatively llpht loads, no 

¥ rovlslon has been made for the adjustment of the rack-ln chain. 

f abnormal conditions result in excessive wear, chain may be 
shortened by removlnr link as described under "To remove Chain 
link" . Pare ( 197 ) . 

TO REKOVE: (See also "To split chain". Page 198). 

Split rack-in chain (5) at any convenient link and remove from 
sprockets (6) and (7). 

TO INSPECT; 

(See "To Inspect chain", Page 198). 

TO REPLACE: (See also "To connect chain". Page 198). 

Plac^'ctaS'ln •yrl I {dockets (6) and (7) with rol'lteH r df top links 
twarAWr c^AJehine and connect A 
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TRACTION DRIVE CRAIN (See Figure 169). 

NOTE - The traction drive chains transmit power from the lower 
traction sprocket to the crawlers. Although they are made of 
special materials to withstand the abrasive qualities of the soil 
and designed to withstand unexpected overloads, frequent .Inspec- 
tions should be made. 



TO REMOVE: 

Take out lock pins (1) and turn adjusting nuts to slack off the 
drive chain adjustment. Select a link pin (3) - a little above 
center on drive sprocket (4) - and remove it as described under 

"To split chain". Page (198). Lift the top end of chain forward 
off drive sprocket (4) then by revolving sprocket (5) (forward 
traction direction) with power, remove chain by pulling lower part 
of it from under drive sprocket (4). 

TO INSPECT: 

See, "To Inspect chain". Page (198). 

TO REPLACE: 

Lay the chain flat on the ground directly behind the sprockets 
with open end of links toward machine and the heads of pins toward 
crawlers. Fasten a rope or wire to one end of the chain and pass 
It under and around sprocket (5) then out behind the machine. Re- 
volve sprocket (5) - reverse traction - and pull on rope or wire 
to wind chain into position so that upper end of chain lays in 
teeth of sprocket (4) as indicated by arrow (3). Then revolve 
sprocket (5) (forward traction) just enough to take slack out of 
upper part of chain and lift bottom end of chain Into place on drive 
sprocket (4). To connect chain follow procedure as described under 
"T© connect chain". Page (198). To adjust chain see Page (93), 
Operation Section. * 

TO SHORTEN; 

After adjusting bolts have been taken up all the way and chain 
runs with excessive slack, chain must be shortened by removing a 
link. Split chain as described under "To remove", Page (198). To 
remove link, follow procedure as described under "To remove chain 
link," Page (198). Connect chain as described under "To replace" , 
Page (198). To adjust, see Page (93), Operation Section. 
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HANDLING OP HEAVY PARTS 

When repair work is done in the field it is often necessary to 
handle heavy parts such as shafts, drums, castings, etc., with no 
crane available. In such cases various types of lifting devices, 
as illustrated on Pages (204), (205) and (206) must be used. Due 
to the varying weights of parts to be handled, the height to which 
such parts must be lifted or the availability of mater ials for con- 
struction of such devices, the type selected must depend upon the 
judgment of the operator or the mechanic. The successful operation 
of these ^ome-made 1 lifting devices will depend largely upon the 
skill and ingenuity of the operator. The illustrations of the four 
most common types of lifting devices are given merely as a guide 
in constructing them and because each lends itself to many varia- 
tions, or the materials used will depend upon the kind available, 
no definite specifications or dimensions can be given. 

Materials of ample strength combined with good common sense will 
provide the proper type of lifting device to meet a specific re- 
quirement . 

THE "GIN” POLE (Figure 170). 

The "gin" pole is perhaps the most widely used device for the hand- 
ling of heavy repair parts in the field maintenance of excavators. 
It is simple in construction, adaptable to the majority of con- 
ditions and, in most cases, the material for Its construction is 
available . 

The ’set-^upi shown In Figure (170), consists of a stout timber or 
pole (1), studs (4) and C5), rope tackle (2), guy lines (6) and a 
chain hoist (3). To adapt the gin pole and the other devices Il- 
lustrated to local conditions frequent substitutions may be made. 
For example, the pole (1) may be replaced by a steel beam or pipe, 
the rope tackle (2) by cables anchored to trucks or tractors and 
the chain hoist (3) by snatch block and cable which may be operated 
by a winch. 

SAFETY RULES : 



In the hands of a careless mechanic the "gin" pole can be a dangerous 

tool and for the s afety of himself and others, the following rules 

should be observed: ^ 

Always use materials of adequate strength. 

Always loop cables around pole several times before clamping. 

Always use good cable clamps and a sufficient number of them. 

Always anchor guy lines to objects of adequate strength and 
stability. 

Always hitch loads securely. 

Never allow slack in any guy line - when paying out on one 
line immediately take up slack In the others. 

Never make a lift with pole at more than a 20 degree angle 
from vertical without pole (1) sitting in a shallow hole 
or without anchoring it securely in some other way. 
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THE "A" FRAME (Figure 171, Page 204). 

The w A n frame differs from the "gin” pole in that it is constructed 
of two compression members instead of one. While this design is 
not so flexible and therefore somewhat limited in its applications 
as compared with the "gin" pole, it is operated more easily and 
safely by the inexperienced mechanic. The "A" frame consists of 
two timbers (1), two suspension cables (3) and a chain hoist (4). 
Inset shows method of fastening timbers together with bolt (2) and 
method of attaching chain hoist (4) with a cable sling (5). As 
with the "gin" pole, substitution of materials may be made as local 
conditions require. 

"Gin" pole safety instructions apply here - read them, carefully. 
THE TRIPOD (Figure 172) 

The tripod is similar in construction to the M A" frame with the 
exception that an extra compression member or leg has been added 
to take the place of the suspension cables. It is usually made up 
of poles or steel pipe and is used as shewn in the illustration. 
Inset shows a method of fastening the three legs (1) and clevis 
(2) with long bolt (3) -the clevis being used to support the chain 
block (4). 
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THE RAMP (Figure 173). 

When material is not available for the construction of "gin" pole, 
"A" frame or tripod, it is necessary to lift assemblies or heavy 
units with Jacks, bars and blocks , then roll or skid such assemblies 
and units to the ground by means of a ramp. For safety, a cable 
or rope (1) should be securely attached to assemblies and units and 
snubbed around some part of the machine to control rolling or 
skidding, and wooden wedges (2) should be driven under timbers as 
shown to stabilize ramp. 




GREASE GUN 

With proper care in the use of the grease gun, very little main- 
tenance is required to keep it in efficient operating condition. 
Since most of the troubles with a grease gun are traceable to for- 
eign particles in the lubricant, repair work consists chiefly of 
disassembling, cleaning and assembling of the button coupling which 
has a tendency to filter out the impurities and become 'stopped up’. 
To insure efficient and trouble-free operation these two simple 
rules should be followed: 1 - Use only clean grease free from lm- 
purities of any kind. 2 - Clean grease fitti ngs before applying 
the button coupling. 

TO DISASSEMBLE: (Figures 174 and 175). 



Unscrew cylinder (2) from gun head (3) and remove gasket (25). 
Remove nut (4) and pull follower rod (5) and latch (28) from cy- 
linder. Remove cup leather assembly (6) and springs (7) and (8) 
from cylinder. Detach hose assembly (9) from gun head (3) by un- 
screwing at connection body (10). Punch out rivet (11) after 

f rinding or filing off its head and remove piston (12) and handle 
13) from head. Unscrew connection (14) from hose and disassemble 
by unscrewing hose ring (15) from connection body ( 10) and removing 
spring (16), cup leather (17) and flat washer (18). Next remove 
button coupling by unscrewing adapter (19) from hose and disassemble 
as follows: Unscrew adapter (19) from button coupling body (27) 

and remove steel ball (20) ahd spring (21). Unscrew plug (22) and 
remove gasjcet (23) and leather plunger (24). 
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TO INSPECT: 

Clean all parts thoroughly by washing In cleaning fluid and check 
all metal parts for damage or wear and renew if necessary. 

If leather cups of assembly (6) are stiff or worn, renew them. 
Examine packing (29) by removing packing nut from cup leather as- 
sembly and if worn or hard, replace. Examine all gaskets and hose 
(9) for damage or leaks. 



GREASE GUN 




Figure 175 

TO REASSEMBLE: 



Place latch (28) in position in the end of cylinder (2) and insert 
follower rod (5), pushing the rod in all the way. Insert spring 
(7) into cylinder and slide spring (8) on follower rod. Next in- 
sert cup leather assembly (6) into cylinder, slipping it over fol- 
lower rod (5) then attach nut (4). Slip spacer (30) on piston (12) 
and insert piston into head (3). Line up holes of links (31) with 
hole in gun head (3); insert rivet and peen. Place gasket in pos- 
ition on gun head (3) and screw cylinder (2) into place. Next as- 
semble button coupling by inserting leather plunger (24) into 
coupling body (27) and replacing plug (22) with gasket (23) in place . 
Place ball (20) and spring (21) in position in adapter (19) and 
screw adapter into button coupling assembly. Assemble connection 
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(10) as shown in Figure 174, screw connector body into hose ring 
and tighten. Now mount connector on one end of hose (9) and button 
coupling on the other end then attach hose assembly (9) to gun 
head (3). 

REDUCTION CASE AND ENGINE SPROCKET 



TO DISASSEMBLE: 

Remove power transmission chain case cover (12), power transmis- 
sion chain, reduction case cover and reduction chain as outlined 
on pa§e (197). Take out bolts in front engine support and rear 
engine foot and raise engine approximately three inches. Remove 
grease cap (8), alemite fitting with nipple (7) and grease pipe 
cover (6). Take out two capscrews in end of engine clutch shaft 
(10), remove keeper plate (9) and pull off sprocket (11). Remove 

hose and take out bolts 
from lower half of case 
(18) and remove it. Re- 
move capscrews (25) and 
take off bearing retain- 
er (26). Take off cap- 
screws and lock plate 
(27), remove flat head 
capscrews from oil 
shield (20), then pull 
or dr*ive shaft out of 
case removing retainer 
(24), spacer (23) and 
sprocket (22) as they 
become free of the shaft. 
Bearing (28) maybe tap- 
ped out of case toward 
front of engine. Sprock- 
et (19) may be removed 
from shaft (13) by tak- 
/EJ\ ing off keeper plate 
v"*/ (17) and driving shaft 
out . 

TO INSPECT: 

Check sprockets and 
chains for wear. Wash 
bearings in cleaning fluid and examine them for cracked balls or 
chipped races. Wrap them in clean paper until ready to reassemble . 

TO REASSEMBLE: 




Tap bearing (14) Into place on shaft, slip spacer (21) into place 
and seat key (15). Start shaft through housing slipping on sprock- 
et (22), spacer (23) and retainer (24) in order shown in illustra- 
tion. Drive shaft lightly until bearing (14) Is seated and then 
fit bearing (28) into housing over shaft. Place keeper plate into 
position and fasten with lock plate and capscrews. Pack bearing 
with WB grease. Replace retainer (26) securing it with capscrews 
(25). Pack bearing (14) with WB grease and replace oil shield 
(20). Seat key (16) and drive sprocket (19) Into place locking It 
with keeper plate, lock plate and capscrews (17). Replace lower 
half of case (18) and connect hose. Install oil slinger (2), spac- 
(3) , key (4) and drive sprocket (ll)onshaft (10). Slip on spacer 
'5) and replace keeper plate, fastening it with lock plate and cap- 



crews . 

DilrfSI&fe 



Replace coyer (6), grease fitting (7) and cap (8). Re- 
hchains as described on pagAi i$il9vlji'£i'Refer to 

ns for greasing. UNIVERSITY OF CALIFORNIA 
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TO REMOVE ENGINE: 



FIGURE 176 



Drain coolant from radiator and remove brace 12. Loosen radiator 
hose 13 and slide it up on outlet pipe 11. With pipe wrench un- 
screw outlet pipe from upper radiator tank and then remove hose 
connection and inlet pipe 14 from left hand side of engine and 
radiator base. Remove two nuts 6 from studs at base of radiator 
and then loosen shroud 10 by remove ing stove bolts 8. Pull shroud 
back away from radiator and lift radiator off, being careful not 
to lose rubber supports between radiator and engine base. Remove 
shroud. 



Disconnect governor control 5 by unhooking spring 9. Detach throttle 
control at 15, oil gauge tubing at 16, ignition and starter wires 
7 and battery cables 22. Remove clip 3 and pull wires and conduit 
2 out from under motor and place them around instrument panel 1, 
(It Is recommended that all wires be tagged or marked in some way 
for ease in re-assembling.) 

Disconnect fuel line 19 at carburetor and remove completely from 
engine by freeing clips 18. Remove battery and battery case by 
unscrewing bolts 21 and then take out eight engine base bolts 4. 
Remove reduction case cover 17 and split chain as outlined on Page 
(198). Disconnect clutch link 20 and raise engine enough so that 
two skids (2 n x 6” plank will do) can be inserted between engine 
base and turntable. Skid engine out of cab side door as shown on 
Page 206. 



NOTE: 

turbe 

otfern 




and other engine access orie.s need not be dis- 
moval but if engine is to b&J ’fills ’assembled for 
practice to rfjrqvg: 
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Refer to engine section for instruction on these units. 

TO REPLACE MOTORS 

Skid engine into cab, clutch end first, and position it so that en- 
gine drive sprocket is in line with sprocket in reduction case. 
Remove skids and connect reduction chain as described on Page 198. 
Line up holes in engine base with holes in turntable and insert 
and tighten eight base bolts 4. Replace reduction case cover 17 
as outlined on Page 198. 

Connect fuel line 19 at fuel tank and carburetor and fasten it 
with clips 18. Place flexible conduit 2 in position and fasten 
with clip 3. Replace wires 7 in their respective positions as 
noted on tags. Connect throttle control 15, governor control 5 
and oil gauge tubing 16. Place battery and battery case in posi- 
tion and secure with bolts 21. Connect cables 22. Attach clutch 
link 20 with pin and secure with cotter. 

Place shroud 10 in position over fan and mount raiiator, being 
sure to replace rubber supports between radiator and engine base. 
Fasten shroud to radiator with stove bolts 8 and screw outlet pipe 
11 to upper radiator tank. Slip hose connection 13 into place and 
fasten with clips. Secure radiator with two nuts 6. Mount inlet 
pipe and hose connection 14 and install radiator brace 12. 

NOTE s If air cleaner or other engine accessories have been re- 
moved, replace them, observing instruction for their correct in- 
stallation as given in engine section. Fill radiator and check oil 
in engine and reduction case. (Refer to Lubrication Chart Page 67 
for Instructions). Observe instructions in engine section before 
starting and also refer to this section for engine operating ad- 
justments . 
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WARNING 



SPARE PARTS can be supplied promptly and 
accurately only if positively identifed by correct 
part number and correct part name. 

FURNISH THIS INFORMATION ON ALL 
REQUISITIONS. WITHOUT FAIL, on all requi- 
sitions, give name of machine, name of manu- 
facturer, model or size, manufacturer's serial 
number of each machine and subassemblies 
attached to machine, and components and acces- 
sories for which spare parts are required. 

List spare parts for only one make or kind of 
machine on each requisition. 

Requisitions must be double spaced to provide 
room for office notations when necessary. 



WARNING 



"When requisitioning parts do not use 'XA' num- 
bers in the Parts Lists. For the crane use manu- 
facturer's parts numbers which can be obtained 
by referring to the cross-reference which follows 
the Koehring Parts List. For the light plant use 
the number which follows the name and descrip- 
tion of the part as shown in the Kohler Light 
Plant Parts List." 
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Accessories, Operating 276 

w A n Frame 227 

Assembly, Bulkhead 257 

Assembly, Cab 257 

Assembly, Lower Machinery ... .212 

Assembly, Pull Shovel 306 

Assembly, Upper 

Machinery 213 

Axles, Crawler 214 

Bevel Gear Housing 225 

Block, Hook 268,269 

B 1 ock , Padl ock 292 

Boom, Crane 264-267 

Boom, Pull Shovel 302 

Boom, Shovel 290-293 

Brakes : 

Boom Hoist 249 

Left Drum 246 

Right Drum 247 

Swing 250 

Traction (Steering) ... .244,245 
Cab : 

Assembly 257 

Bulkhead 261 

Left Side 259 

Rear 260 

Right Side 258 

Cables & Anchors: 

Clamshell Crane 312 

Dragline Crane 307 

Hook Crane 282 

Shovel 301 

Carbody 217 

Case, Chain 254 

Chain: 

Crawler Drive 214 

Crowd 293 

Rack-in 300 

Clutches : 

Boom Hoist 238,239 

Main Drum (Left) 234,235 

Main Drum (Right) 236,237 

Swing & Traction 

(Left) 242,243 

Swing & Traction 

(Right) 240,241 

Counterweights 284 

Extinguisher, Fire 280,281 

Fair lead. . 308,309 

Frames, Crawler 214 

Gear Cases: 



Lower Traction... 
Lower Turntable.. 

Main 

Turntable 

Grease Gun, Alemlte 

Guards 

Guards, Window 

Guide»_.{Jhnin. ....... 

H°ok,(Cr^ ^[g 



917 

224 

. . . .226 
. . . .225 
278,279 
. . . .254 
. . . .257 
. . . .293 
200,269 



Hose, Grease Gun 


277 


Levers : 




Boom Hoist Clutch.... 




Boom Hoist Jaw Clutch 


. . . .252 


Boom Hoist Pawl 


253 


Crowd Clutch 




Engine C lutch 


• • . • 250 


Hoist Clutch 




Raoking-in Clutch. . . . 


251 


Swing Brake 




Swing & Traction Clutch... 252 


Swing & Traction Shift.... 250 


Steering (Traction Brake ) . .248 


Lights, Boom.., 


271-275 


Lights, Cab 


270-273 


Pan, Oil Drip 


• • • .300 


Piping, Grease 


262,263 


Plates, Name 


283 


Platform 


256-257 


Pull Shovel: 




Boom 


. . . .302 


Dipper 


• • • • 303 


Dioper Arm 


303 


Drum Shaft 


304,305 


Jib Frame 


302 


Rollers : 




Lower Crawler 




Turntable 


224 


Upper Crawler 




Seat, Operator's 




Shafts : 




Boom Hoist 


230,231 


Drive Tumbler 


. . . .216 


Idler Tumbler 


216 


Lower Traction 


218,219 


Main Drum ( C lamshe 11 ) . 


228,229 


Shinoer 


288,289 


Swing (Vertical) 




Swing & Traction (Jack- 


shaft ) 


.232,233 


Swing L Traction (Verti- 


cal) 




Traction (Vertical).. 




Two Speed 




Shovel: 




Boom 


.290-293 


Dipper Door 




Dioper Latch. . .. 




Dipper Teeth 




Dipoer Sticks 




Dipper Trip Clutch... 


.295-297 


Dipper Trip Operating 




Mechanism 


004 

» • •• • V 1 


Drum Shaft 


.298,299 


Padlock Block 




S idea tanc, . , 


226 


Tag line 


.510,311 


Tailswinr 




Tools 


276 


Turntable . . jr.UUvJ Km. . 


.224,225 
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On this pM c it shown a sample spare parts requisi- 
tion on QMC Form No. 400 which conforms to the latest 
revisions. The marginal notes give instructions for pre- 
paring a requisition for spare parts for Engineer equip- 
ment 

The revised QMC Form 400 has new column head- 
ings. Until new forms arc available use the present 
form and type or write in corrections in column head- 
ings as shown below. 

Under revised heading "Nomenclature" and "Unit" 
list the article and the unit (ea for each; lb for pound; 
etc.). Under heading "Maximum or Authorized Level" 
list the authorized organizational allowances or depot 
stock levels given in ENG 7 and ENG 8 of the ASF 



Engineer Supply Catalog (superseding Part HI, Corps of 
Engineers Supply Catalog). The total number on hand 
for each item is listed under "On Hand". In column 
headed "Due In" enter the total quantity previously 
requisitioned but not delivered. Column headed 
"Required** is to be changed to read "Quantity 
Desired" and column headed "Approved" is to read 
'’Remarks." For "Initial" and "Replenishment" reauisi- 
tions, the sum of "Quantity Desired", "Due In", end ’'On 
Hand" should equal "Maximum or Authorized Level" 
(Additional details on this subject are covered in 
EN(j I of the ASF Engineer Supply Catalog which 
incorporates information formerly contained in Section 
AA-I, Part III, Engineer Supply Catalog.) 



State PERIOD designation by use of one of the following terms: 

"INITIAL" — first requisition of authorized allowances. 

"REPLENISHMENT"-subsequent requisitions to maintain authorized allowances. | 
"SPECIAL"— requisitions for necessary repairs not covered by allowances. 



Type "SPARE PARTS" 
in upper right hand cor- 
ner of requisition. 



Address requisitions to Engi- 
neer Field Maintenance 
Office, P. O. Box 1679, Colum- 
bus, Ohio (except for spare 
parts for searchlights and bar- 
rage balloons which are ad- I > 
dressed to Schenectady, N. y. * 

or Ogden, Utah ASF depots). ^ 



■V 



SPARK PARTS 



• a ptriantnrr 
V M- C. marm *0. tm 
!••«•••« I* IMI< 



(SAMPLE J 

REQUISITION 



Engineer Field Maintenance Office 

P.0. Pc* 16"9, Columbus, Ohio 

E- 7 42-5-41 r . May 2, 1944 



Give complete shipping' 
instructions. Special instruc- 
tions for packing, marking, 
touting, etc., should be given 
at bottom of requisition. 

State proper nomenclature 
of machine, also make, model, * 
machine serial number and 
U. S. A. registration number. 

Prepare a separate requisition - 
for each different machine. 

State basis or authority and ‘ 
date delivery is required, im- 
mediately below description 
of machine. 

Double space between items. 

Group parts required under 1 
group headings as shown in 
manufacturers 7 parts catalogs 
(Technical Manuals). 

State OCE stock numbers, 
manufacturers' parts numbers 
and nomenclature accurately 
and completely. Do not use 
abbreviations. 



1 A. rnmm H*. 1 

Replenishment 

^ w Engineer Property Officer, Pine Camp, Hew York. 

MARKED FOR i Engineer Supply Officer, 002nd Eng. Bet tel Ion, Pine Camp, N.Y. 



u m- 



<£. y£e-e 

Robert E. Roe, 

Mejor, C. E., 

Engineer Property Officer. 



For the Commanding Officer: 

<r x<u 

John E. Doe, 

Col., C. E. , 

Executive Officer. 



PARTS FCj CRANE, CRAWLER, KOEHRIMQ |M0DBLi 304 | 

Serial wo. u.s.a. reo.no. w-9$7i 

^Beslsj Repelr of Disable^ Equipment j 
Delivery 1? requested by Hey 17^ 1944 

Q sot vftittS OHCgr 




CRAWLERS 

Shoe, Crewler 
Pin, Snoe 

_ TWC 5F~DD shaft 
pecer. Bearing 
Beering 

Washer, Thrust 



PPDA SMGigg srpiip : I 

“ k4SB. SERIAL NO!. 252415 

ure rc ml m ii ; 

Key, Camshaft Gear ea . 0 0 

l i 

Camshaft ee. 0 0 



"Nonexpendable items such as tools must be accounted for, when requisitioned, 
by a statement that they have been placed on REPORT OF SURVEY or STATE- 
MENT OF CHARGES. 



Emergency requisitions sent by telephone, teletype, cablegram, telegraph or radio must-be con- 
firmed immediately with requisition marked: "Confirming (state identifying data)." 
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PREPARA TION OF REQUISITIONS 

A Sample requisition in the correct form for submission by 
the Engineer Property Officer is shown on the opposite page. 



THIS SHALL BE FOLLOWED IN MAKING OUT REQUISITIONS. 



In order to eliminate duplication of work , Property Officers 
may authorize organizations to prepare requisitions in final form, 
leaving requisition number space blank for completion by Property 
Officer. 



THE FOLLOWING RULES WILL BE OBSERVED CAREFULLY IN PREPARING 
REQUISITIONS FOR SPARE PARTS: 



a. Prepare a separate requisition for each different machine. 

b. Type "SPARE PARTS" in upper right hand corner of requisition 
form. 

c. State PERIOD designation by use of one of the following terms: 

(1) "INITIAL" - first requis ition of authorized allowances. 

(2) "REPLENISHMENT" - subsequent requisitions to maintain 
authorized allowances. 

(3) "SPECIAL" - requisitions for necessary repairs not 
covered by allowances. 

d. Give complete shipping instuctions. 

e. State proper nomenclature of machine , and make , model, serial 
number and registration number. 

f. State basis or authority, and date delivery is required, im- 
mediately below description of machine. 

g. Group parts required under group headings as shown in man- 
ufacturers' parts catalogs. 

h. State manufacturers' parts numbers and nomenclature descrip- 
tions accurately and completely. Do not use abbreviations. 

i. Double space between items. 

j. Emergency requisitions sent by te lephone , telegraph, or radio 
must a lway s be confirmed immediately with requisition marked: 
"Confirming (state identifying data)". 

k. Nonexpendable items must be accounted for. 
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VERTICAL TRACTION SHAFT- 
PAGE 223 

TURNTABLE GEAR CASE^ 
PAGE 225 X 

VERTICAL SWING SHAFT ' 
PAGE 222 




TURNTABLE ROLLER PAGE 224 









r> 



II II 



TWO SPEED SHAFT 
PAGE 221 








BEVEL GEAR HOUSIN 
PAGE 225 



ii 




-LOWER traction shaft 

PAGE 218 

CAR BODY PAGE 217 

LOWER GEAR CASE 
PAGE 224 



VERTICAL SWING & TRACTION SHAFT 
PAGE 220 



LOWER MACHINERY 
ASSEMBLY 
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IDLER AND DRIVE TUMBLER SHAFTS 










LOWER TRACTION SHAFT 









LOWER TRACTION SHAFT 
(SECTIONAL VIEW) 
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TURNTABLE GEAR CASE - BOOM PIVOT POINT 
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304 PARTS SECTION 
SYMBOL IDENTIFICATION 

A - Alemite (Grease Fittings) 

BA - Batavia (Levers) 

BR - Bryant (Socket) 

CH - Crouse-Hinds (Electrical Fittings) 
CR - Crosby (Cable Clamp) 

DC - Diamond (Chain) 

F - Fafnir (Bearing) 

G - Gits (Oil Seal) 

GO - Goodrich (Light Reflector) 

H - Hyatt (Bearing) 

HD - Harley-Davidson (Seat) 

JE - Jeffery (Chain) 

K - 'Kondu (Electrical Fittings) 

MA - Master Lock Co. (Padlock) 

ND - New Departure (Bearing) 

P - Perfect (Oil Seal) 

PM - Pettibone-Mulliken (Dipper Parts) 

PN - Pyle-National (Electrical Fittings) 
PR - Pritzlaff Hdwe. (Swivel Pulley) 

PY - Pyrene (Fire Extinguisher) 

R - Ross Gear & Tool (Friction Disc) 

RC - Rollway (Bearing) 

RIJ - Rud-O-Matic (Tagline Unit) 

S - Shakeproof (Washers ) 

T - Timken (Bearing) 

WE - Weatherhead (Hose & Fittings) 
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Part 


Nam© and Description 




Approx. 


Price 


Page 


No. 


of Part 


Qty. 


Weight 


Each 


No. 


XA 1 


Link, repair JE 1803A 


1 


3# 


$1.40 


214 


XA 2 


Pin, link JE 1803 A 


1 


2 pcs.l# 


.50 


214 


XA 3 


Roller, link JE 1803A 


1 


3 pcs.l# 


.35 


214 


XA 4 


Chain, traction drive 












52 Iks. ea. JE 1803A 


2 


161# 


72.80 


214 


XA 5 


Nut, hexagon-l-l/4" N.C. 


8 


3/4# 


.13 


214 


XA 6 


Washer, lock-l-l/4" 


9 


6 pcs.l# 


.03 




XA 7 


Shim, tie bar 


8 


6 pcs . 1# 
8-3/4# 


.12 


214 


XA 8 


Bar, crawler tie 


8 


1.00 


214 


XA 9 


Bolt, machine -1-1/4” x 










8" N. C. 


8 


3-1/2# 


.60 


214 


XA 10 


Lock , shoe pin 


60 


16 pcs . 1# 
5-1/4# 


.04 


214 


XA 11 


Pin, shoe 


60 


.60 


214 


XA 12 


Nut, hexagon-3 /4" N. C. 


278 


5 pc 3 . 1# 


.03 




XA 13 


Washer, lock-3/4" 


244 


23 pcs. 1# 


.01 




XA 14 


Bolt, machine -3/4" x 










3-3/4" N. C. 


36 


2 pcs.l# 


.12 


214 


XA 15 


Shoe, crawler 


60 


68# 


12.00 


214 


XA 16 


Cleat, shoe 


18 


6# 


1.85 


214 


XA 17 


Casting, bridle (Front 












and rear) 


4 


289# 


77.50 


214 


XA 18 


Bracket, upper idler 












roller 


4 


12# 


7.50 


214 


XA 19 


Frame, crawler-w/axles 


1 


3150# 


545.00 


214 


XA 20 


Cotter, l/8 x 1" 


26 




.10* 




XA 21 


Pin, two hole 


8 


4 pcs.l# 


.18 


214 


XA 22 


Bolt, adjusting 


8 


n# 


5.50 


214 


XA 23 


Nut, adjusting 


8 


3 - 3 / 4 # 


4.80 


214 


XA 24 


Washer, flat 


6 


4 pcs.l# 


.06 




XA 25 


Roller, upper idler 


8 


19-1/2# 


7.20 


215 


XA 26 


Bushing, bronze 


8 


3/4# 


.70 


215 


XA 27 


Fit ting, "Alemite" 












A1184 


45 


23 pcs.l# 


.12 




XA 28 


Shaft, roller 


4 


8# 


2.70 


215 


XA 29 


Washer, lock-l/^” 


128 


80 pcs.l# 


.60* 




XA 30 


Nut, hexagon-l/2 n N.C. 


114 


14 pcs.l# 


.01 




XA 31 


Bolt, machine -l/2 n x 












4-l/4 n N.C. 


8 


4 pcs.l# 


.06 


215 


XA 32 


Bushing, bronze 


24 


2# 


3.60 


215 


XA 33 


Washer, flat 


24 


3 pcs . 1# 


.16 


215 


XA 34 


Shaft, lower roller 


12 


13# 


5.75 


215 


XA 35 


Shim, steel 


48 


3 pcs.l# 


.15 


215 


XA 36 


Fitting, n Alemite" 












A1186 


121 


20 pcs.l# 


.14 




XA 37 


Bolt, "U" 


24 


1# 


.70 


215 


XA 38 


Washer, thrust 


24 


3# 


.90 


215 


XA 39 


Roller, lower crawler- 












w/bushing 


12 


61# 


23.50 


215 


XA 40 


Washer, flat 


4 


2 pcs.l# 


.90 


216 


XA 41 


Collar, set 


4 


5# 


3.90 


216 


XA 42 


Shaft, drive tumbler 


2 


61# 


29.00 


216 


XA 43 


Pin, collar 


4 


3/4# 


.18 


216 


XA 44 


Bearing, drive tumbler 


4 


30# 


16.00 


216 


XA 45 


Key, round end 


4 


1# 


.55 


216 


XA 46 


Tumbler, drive 


2 


195# 


53.00 


216 



* Price Per 100 Pcs. 



** Over 2pQ,Pcs. Pea Lb. 
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Weight 


Price 
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Page 

No. 


XA 47 


Bearing, idler tumbler 


2 


30# 


$16.00 


216 


XA 48 


Bearing, idler tumbler 


2 


30# 


16.00 


216 


XA 49 


Shaft, front idler 












tumbler 


2 


40-1/2# 


9.00 


216 


XA 50 


Tumbler, idler 


2 


192# 


52.00 


216 


XA 51 


Sprocket, tumbler shat 


2 


80# 


36.00 


216 


XA 52 


Carbody, complete-w/ 












bearing caps 


1 


2065# 


1002.00 


217 


XA 53 


Bushing, split 


2 


14-1/4# 


14.50 


217 


XA 54 


Shim, bearing 


4 


4 pcs.l# 


.24 


217 


XA 55 


Shim, bearing 


8 


8 pcs.l# 


.18 


217 


XA 56 


Cap, bearing 


2 


33# 


20.00 


217 


XA 57 


Nut, hexagon-1" N.C. 


49 


2 pcs.l# 


.07 




XA 58 


Washer, lock-1" 


37 


15 pcs. 1# 


.02 




XA 59 


Bolt, machine-1" x 5" 












N. C. 


6 


1-1/4# 


.26 




XA 60 


Bushing, inner bearing 


1 


5-3/4# 


6.60 


217 


XA 61 


Shim, inner bearing 


2 


4 pcs.l# 


.24 


217 


XA 62 


Shim, inner bearing 


4 


8 pcs.l# 


.18 


217 


XA 63 


Bolt, machine-1” x 4” 












N. C. 


4 


1# 


.25 




XA 64 


Cap, bearing- inner 


1 


19# 


15.00 


217 


XA 65 


Dowel, 5/8” x 1” 


3 


29 pcs.l# 


.01 


217 


XA 66 


Bushing, center bearing 


2 


4-1/4# 


4.20 


217 


XA 67 


Nut, Hexagon-7/8" N.F. 


48 


4 pcs.l# 


.07 




XA 68 


Washer , lock-7 / 8 ” 


65 


20 pcs.l# 


.02 




XA 69 


Screw, cap -hex . hd. 




1 








7/8” x 3^” II. F. 


20 


3/4# 


.20 


217 


XA 70 


Screw, cap-Hex 0 Hd. 












3/4” x 1-3/4” N.C. 


10 


3 pc s . 1# 


.10 


217 


XA 71 


Bolt, machine -3/4” x 












3” N.C. 


21 


2 pcs.l# 


.11 




XA 72 


Cover, bevel gear case 


1 


125# 


51.00 


217 


XA 73 


Plug, male pipe-Sq. Hd. 












3/4" 


4 


7 pcs.l# 


.05 




XA 74 


Dowel, Brass -3/8” x 












1-1/4” 


4 


24 pcs.l# 


.05 


218 


XA 75 


Sprocket , Drive -with 












bushings 


2 


197# 


102 . 00 


218 


XA 76 


Clutch jaw 


2 


64# 


46.00 


218 


XA 77 


Gear, beve 


1 


130# 


51.50 


218 


XA 78 


Bushing, bronze 


2 


3-1/2# 


3.60 


218 


XA 79 


Bushing, bronze 


2 


5-1/4# 


6 .60 


218 


XA 80 


Nipple, close-W.I. l/4” 


9 


35 pcs.l# 


.045 




XA 81 


Coupling, Pipe -W . I . 












1/4” 


27 


16 pcs.l# 


.10 




XA 82 


Washer, thrust 


1 


2-1/2# 


2.70 


218 


XA 83 


Shaft, lower traction 


1 


203# 


1G8.00 


218 


XA 84 


Shaft, swing and trac- 












tion bevel gear 


1 


45# 


78.00 


220 


XA 85 


Cotter, 3/8” x 4” 


2 


9 pcs.l# 


.02 




XA 86 


Nut T-K-10339 


1 


2# 


3.30 


220 


XA 87 


Washer, flat 


3 


5 pcs.l# 


.10 


220 


XA 88 


Bearing, roller 












H-A1216TS 


1 


3 U 


11.60 


220 



* Price Per 100 Pcs. 

Over 20C Pci. Per Lb. 
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Page 

No. 


XA 89 


Gear, bevel 


1 


45# 


593.50 


220 


XA 90 


Retainer, bearing 


1 


12 i# 


8.40 


220 


XA 91 


Retainer, seal 


1 


25# 


16.50 


220 


XA 92 


Ring, snap 


1 


3 DCScl# 


1.45 


220 


XA 93 


Spacer, cast iron 


1 


7f# 


7.25 


220 


XA 94 


Seal , oil 












G-0S5250 


1 


1 A# 


6.70 


220 


XA 95 


Spacer, bearing 


1 


5f# 


4.50 


220 


XA 96 


Screw, cap 


2 


4 DCS.l# 


.14 


220 


XA 97 


Plate , lock -split 


1 


3/4# 


5.70 


220 


XA 98 


Spacer, flanged 


1 


8-1# 


5.00 


220 


XA 99 


Pinion, low speed 


1 


25|# 


45.00 


220 


XA 100 


Retainer, bearing 


1 


34# 


24.00 


220 


XA 101 


Bearing, roller T- 












462-453X 


2 


2i# 


6.50 


220 


XA 102 


Screw, Cap. Hex. Hd. 












5/8" x 2" N.C. 


15 


3 pcs.l# 


.07 




XA 103 


Shim -.010 x 12i" O.D. 


4 


4 pcs.l# 


.55 


220 


XA 103A 


Shim, .005 x 12 g O.D. 


3 


5 pcs.l# 


.50 




XA 103B 


Shim. #22 x 12^" O.D. 


2 


3/4# 


.75 




XA 104 


Washer, lock - 5/8" 


277 


44 pcs.l# 


.01 




XA 105 


Nut, hex .hd. -5/8" N.C. 


216 


9 pcs.l# 


.022 




XA 106 


Screw, cap -hex . hd . 












5/8" x 1 1/2" N.C. 


22 


5 pcs.l# 


.07 




XA 107 


Washer, retainer 


1 


2 pcs.l# 


2.15 


220 


XA 108 


Plate, lock 


1 


8 pcs.l# 


.40 


220 


XA 109 


Screw, cap-hex. hd. 












x l£" N.C. 


5 


9 pcs.l# 


.03 




XA 110 


Screw, cap-hex .hd . 












3/8" x 1 1/4" N.C. 


3 


16 pcs . 1# 


.02 


220 


XA 111 


Washer, lock-3/8" 


3 


200 pcs.l# 


.50* 


220 


XA 112 


Shim, steel-. 005 thick 


3 


16 pcs.l# 


.40 


220 


XA 113 


Shim, steel-. 010 thick 


3 


8 DCS.l# 


.45 


220 


XA 114 


Cap, bearing retainer 


1 


6# 


3.30 


220 


XA 115 


Bolt, machine-!" x 












5£" N. C. 


1 


3 pcs.l^ 


.07 


221 


XA 116 


Ring, seal 


1 


3/4# 


2.10 


221 


XA 117 


Bearing, roller K-CD211 


1 


5i# 


9.35 


221 


XA 118 


Ge r rs, double 


1 


154# 


115.00 


221 


XA 119 


Spacer, bearing 


1 


6 1/4# 


4.50 


221 


XA 120 


Bearing, roller H- CW211 


1 


2 3/4# 


4.80 


221 


XA 121 


Washer, Plat 


1 


1 1/4# 


4.80 


221 


XA 122 


Shaft, two speed 


1 


28# 


24.00 


221 


XA 123 


Shim, washer-1 /8" thick 


1 


4 pc 3 . 1# 


.06 


222 


XA 124 


Shim, washer -3 /l6" thick 


1 


3 pcs.l# 


.07 


222 


XA 125 


Drum, brake 


1 


59# 


30.00 


222 


XA 126 


Screw, special cap 


2 


5 pcs.l# 


.35 


222 


XA 127 


Collar, thrust 


1 


3# 


2.80 


222 


XA 128 


Gear, Swing shaft -w/ 












bushing 


1 


132# 


110.00 


222 


XA 129 


Bushing, flanged 


1 


4-1/4# 


19.00 


222 


XA 130 


Pinion, swing 


1 


22-1/2# 


52.00 


222 


XA 131 


Plate, lock 


1 


8 pcs.l# 


.24 


222 


XA 132 


Screw, cap 


2 


5 DCS.l# 


.40 


222 


XA 133 


Screw, special cap 


1 


3 pcs.l# 


.70 


222 



* Price Per 100 Pcs, 
•ft* Over 2/TCPPcs. Pe 
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Page 
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XA 


134 


Plate, retaining 


1 


1 - 1 / 4 # 


$ 1.20 


222 


XA 


135 


Clutch, swing jaw 


1 


31# 


27.00 


222 


XA 


136 


Dowel, brcnze-l/2" x 














2-3/8" 


1 


7 pc s . 1# 


.05 


222 


XA 


137 


Shaft, swing 


1 


82# 


75.00 


222 


XA 


•138 


Prate . retaining 


1 


1# 


.80 


222 


XA 


139 


Gear, traction 


1 


63# 


65.00 


223 


XA 


140 


Washer, thrust 


1 


3-1/4# 


4.50 


223 


XA 


141 


Shaft, vertical traction 


1 


65# 


102.00 


223 


XA 


142 


Washer, thrust 


1 


3# 


3.84 


223 


XA 


143 


Pinion, bevel 


1 


30# 


40.00 


223 


XA 


144 


Screw, cap 


2 


5 pc 3.1# 


.25 


223 


XA 


145 


Nut , lock 


1 


2 - 1 / 2 # 


6.60 


223 


XA 


146 


Wire, soft lock- 














1/16" x 20’ -0" 


1 


5 pcs.l# 


.02 


223 


XA 


147 


Bracket, roller 


2 


62# 


32.50 


224 


XA 


140 


Roller, turntable with 














bushing 


4 


36# 


33.50 


224 


XA 


149 


Bushing, bronze 


4 


7-3/4# 


9.60 


224 


XA 


150 


Washer, f Iat-l/l6"x6" 














0 . D. 


1 


3 pcs.l# 


.18 


224 


XA 


151 


Washer, flat-l/8" x 














6" O.D. 


1 


3/4# 


.20 


224 


XA 


152 


Washer, flat -21 Ga f x 














6" O.D. 


1 


5 pcs.l# 


.24 


224 


XA 


153 


Shaft, Turntable roller 


4 


22 # 


12.00 


224 


XA 


154 


Bolt, machine-3/4 n x 














6-1/2" N.C. 


4 


1 # 


.14 


224 


XA 


155 


Washer, bevel 


32 


4 DCS. 1# 


.22 


224 


XA 


156 


Bolt, special 


20 


If 


.50 


224 


XA 


157 


Bracket, roller 


0 


62# 


32.50 


224 


XA 


15S 


Turntable, welded 


1 


3128# 


1170.00 


224 


XA 


159 


Gasket, hand hole cover 


1 


4 pcs . 1# 


.65 


224 


XA 


160 


Cover, hand hole 


2 


4-1/4# 


.55 




XA 


161 


Bus jaing , bronze -" Lower" 


0 


4-1/2# 


17.00 




XA 


162 


Bushing, bronze -" Lower" 


1 


9# 


7.30 


224 


XA 


163 


Dowe 1, "Bronze" - 














3/3" x 1-3/4" 


1 


14 pcs.l# 


.05 


224 


XA 


164 


Dowel , tapered 


1 


2 pcs.l# 


.40 


224 


XA 


165 


Plug, pipe-Ctsk. Head 














Cast Iron 2-1/2" 


1 


1 / 2 # 


.55 




XA 


166 


Dowel, bronze-3/8" x 














l-l/2" 


5 


19 pcs.l# 


.05 




XA 


167 


Bolt, Machine-5/8" x 














2-1/2" N.C. 


23 


3 pcs.l# 


.07 




XA 


168 


Case, Lower ge ar 


1 


74# 


74.50 


224 


XA 


169 


Bolt, Machine-5/8" x 














1-1/4" N. C. 


5 


5 pc s . 1# 


.07 




XA 


170 


Cover, plate 


1 


1-1/2# 


.45 


224 


XA 


170A 


Cover, Inspection 


1 


5-1/2# 


2.10 


225 


XA 


171 


Stud, cover-l/2" x 














1-3/4" N. C. 


4 


10 pcs.l# 


. 10 


225 


XA 


172 


Washer , pla in-l/2" 


6 


26 pcs. 1# 


. 50* 


225 


XA 


173 


Nut, wing- 1/2" N.C. 


17 


10 pcs.l# 


.06 




XA 


174 


Cover , Turntable gear case 1 


225# 


85.00 


225 



* Price Per 100 Pcs. 
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XA 175 


Bolt, machine -5/8" x 












3-3/4" N. C. 


3 


2 pc s . 1# 


v .09 




XA 176 


Pin, boom pivot 


2 


8-1/2# 


2.30 


225 


XA 177 


Bolt, machine-l/S” x 












2" N. C. 


13 


6 pcs.l# 


.04 




XA 178 


Ell, street-l/4" -45° 


12 


12 pcs.l# 


.18 


• 


XA 179 


Bolt, macb . -5/8"x2" 












N. C. 


46 


3 pcs.l# 


.07 




XA 180 


Plug, pipe-Male, sq. 












hd. 1-1/4" 


2 


3 pcs.l# 


.09 


225 


XA 181 


Cover, w/3" hinre-Butts 


1 


ii# 


c • 5 0 


225 


XA 182 


Nut, wing-3 /8 n N.C* 


1 


16 pcs. 1# 


.03 


225 


XA 183 


Washer, lock-3/8" 


72 


200 pcs.l# 


.50# 




XA 184 


Cover, inspection 


1 


2# 


1.00 


225 


XA 185 


Nut, Hexagon-3 /9" N.C. 


73 


32 pcs.l# 


.30# 




XA 186 


Washer, flat-3/8" 












U. S. Std. 


9 


66 pcs.l# 


• 20* 




XA 187 


Stud, 3/8" x 1-1/2" 












N. C. 


2 


22 dcs . 1# 


.07 


225 


XA 188 


Housing, Jack Shaft 












bevel gear (with cover) 1 


205# 


118.00 


225 


XA 189 


Screw, Set -Bog Point 












Sq .Hd. 1/2" x 2-1/2" 












N. C. 


1 


4 pcs.l# 


.07 


225 


XA 190 


Nut, Hex. Half- 










1 


l/2" No C. 


32 


30 pcs.l# 


.016 




XA 191 


Bolt , machine -5/8" x 












2-1/4" N. C. 


16 


4 pcs.l# 


.07 




XA 192 


Bushing, bronze- upper 


i 


5# y/ 


6.00 


225 


XA 193 


Cover, hand hole 


i 


1-3/4# 


.30 


225 


XA 194 


Screw, cap-hex. hd. 












5 / 8 " x 1" N. C. 


4 


5 pc s . 1# 


.06 


226 


XA 195 


Cover, dipper trip 


1 


3-1/2# 


.65 


226 


XA 196 


Screw, cap -hex .hd. 












1/2" x 1" N. C. 


15 


8 pcs.l# 


.03 




XA 197 


Cover, inspection hole 


2 


1-1/2# 


.30 


226 


XA 198 


Gaske t , inspection cover 


i 


2 pcs.l# 


.30 


226 


XA 199 


Cover, gear case 


i 


347# 


95.00 


226 


XA 200 


Gasket , 


1 


1# 


1.15 


226 


XA 200A 


Gasket 


1 


4 ocs . 1# 


.30 


226 


XA 200B 


Gasket 


i 


16 pcs.l# 


.18 


226 


XA 201 


Dowel, 3/3" x 1-1/2" 












C.R.S. 


2 


22 pcs.l# 


.01 


226 


XA 202 


Plug, pipe-hale W.I. 












sq. Hd. 1-1/2" 


1 


2 pcs.l# 


.12 


226 


XA 203 


Bolt, Machine -3/4 !! x 












3-1/4" N.C. 


11 


2 pcs.l M 


.11 


226 


XA 204 


Bolt, machine -3/4 11 x 












3-1/2" N . C. 


18 


2 pcs. 1# 


.15 




XA 205 


Stand, side (with pin) 


1 


275# 


160.00 


226 


XA 206 


Cotter, 3/16" x 2-1/2" 


1 


54 pcs.l# 


.40# 


226 


XA 207 


Washer, flat 2447-13 


1 


5 ocs o 1# 


.06 


226 


XA 208 


Pin, boon hoist brake 


1 


4# 


1.60 


226 


XA 209 


Screw, cap-hex. hd. 












5/8" x 1-3/4" N.C. 


4 


4 pcs.l# 


.07 
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XA 210 


Bolt, machine-3/4” x 












2-3/4” N. C. 


9 


2 pc s . 1# 


$ .11 




XA 211 


Case, gear 












Not sold separately- 


1 


945# 


324 . 00 


226 




Includes Part No. 












XA 197 










XA 212 


Stud, 3/4" x 4 1/4" 










i 


C724-5 


2 


2 pcs.l# 


.35 


226 


XA 213 


Screw, cap -hex. head 










1 


3/8" x 1-3/4" N.C. 


1 


14 pcs.l# 


.03 


226 


XA 214 


Nut, hexagon half- 












3/8" N. C. 


3 


60 pcs.l# 


.01 




XA 215 


Shim, steel 


2 


3 pcs.l# 


.15 


227 


XA 216 


Cotter, 5/16" x 2-1/2" 


5 


18 pcs . 1# 


.01 


227 


XA 217 


Bracket, sheave 


1 


5# 


4.80 


227 


XA 218 


Washer, flat 


12 


2 pcs.l# 


.24 




XA 219 


Sheave, Cable -with 












bushing 


3 


4-1/2# 


3.60 




XA 220 


Shaft, "A" frame 


1 


91# 


13.50 


227 


XA 221 


Nipple, close-l/8" 


1 


50 pcs.l# 


.045 


227 


XA 222 


Coupling, pipe-l/8" 


4 


20 pcs . 1# 


.10 




XA 223 


Pin, sheave 


i 


3/4# 


.90 


227 


XA 224 


Bushing, bronze 


3 


3 DCS.l# 


.55 




XA 225 


Cotter, 1/2" x 4-1/2" 


4 


4 pcs.l# 


.06 


227 


XA 226 


Rod, reach 


1 


4# 


1.00 


227 


XA 227 


Spacer, pipe 


1 


4# 


1.00 


227 


XA 228 


Bolt, machine-l/" x 












1-1/4" N. C. 


32 


9 pcs.l# 


.04 




XA 229 


Bolt, machine-l/2" x 












1-1/2" N. C. 


18 


8 pcs.l# 


.04 




XA 230 


Cotter, ’3/8" x 2" 


4 


15 pcs.l# 


.014 


227 


XA 231 


Pin, hinge 


2 


1-1/4# 


.75 


227 


XA 232 


Pin, Anchor 


2 


2# 


1.15 


227 


XA 233 


Member, tension 


2 


77# 


26.00 


227 


XA 234 


Dcwel, brass-3/8" x 3/4" 


11 


34 DCs.l# 


.05 




XA 235 


Sheave, suspension 


7 


44# 


21.50 




XA 236 


Spacer, pipe 


1 


1-3/4# 


1.75 


227 


XA 237 


Pin, yoke 


2 


10-3/4# 


2.90 


227 


XA 238 


Cotter, 3/16" x 1-1/4" 


69 


105 pcs.l# 


.10# 




XA 239 


Pin, lock 


2 


3 pcs.l# 


.55 


227 


XA 240 


Yoke, "A" Frame - 


1 


85# 


36.00 


227 


XA 241 


Hanger, Dead End 


1 


16-3/4# 


4.60 


227 


XA 242 


Spacer, pipe 


1 


10 # 


2.40 


227 


XA 243 


Frame , support 


1 


28# 


5.40 


227 


XA 244 


Cotter, 1/4" x 2-1/4" 


7 


36 pcs.l/# 


.80# 




XA 245 


Pin, hinge 


2 


1 - 1 / 4 # 


.60 


227 


XA 246 


Member, compression 


2 


105# 


30.00 


227 


XA 247 


Bushing, bronze 


11 


2-1/4# 


2.40 




XA 248 


Spacer, pipe 


1 


3-1/2# 


1.95 


227 


XA 249 


Wedge , drum 


2 


1# 


.60 


228 


XA 250 


Bearing, ball F-120WD-2N 


4 


5# 


19.25 




XA 251 


Bearing, ball F-122WD-2N 


2 


7# 


26.50 


228 


XA 252 


Screw, cap-Hex. Hd. 












5/8"x2-l/2" N. F. 


16 


3 pcs.l# 


.08 


228 


XA 253 


Screw, Cap-Hex.Hd. 












5/8" x 3-1/2" N. C. 


12 


3 pcs.l# 


.10 
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XA 254 


Retainer, bearing 


1 


13-3/4# 


$19.50 


228 


XA 255 


Closure, shaft 


1 


22# 


9.25 


228 


XA 256 


Spacer, pip© 


1 


4-1/4# 


1.70 


228 


XA 257 


Block, pillow 


2 


22-1/2# 


23.50 




XA 258 


Plate, retainer 


3 


1# 


.35 




XA 259 


Screw, Cap-Hex. Hd. 












5/8" x 1-1/4" N. C. 


10 


5 pcs.l# 


.06 




XA 260 


Plate, lock 


4 


16 pcs.l# 


.18 




XA 261 


Drum, hoist 


1 


247# 


66.00 


228 


XA 262 


Nut, Hexagon-5/8" N.P. 


20 


9 pcs.l# 


.03 




XA 263 


Housing, clutch-21" 


2 


295# 


138.00 


228 


XA 264 


Spacer, cast iron 


1 


8-1/2# 


9.50 


228 


XA 265 


Spider, clutch 


4 


60# 


51.50 




XA 266 


Bearing, ball F-215W 


i 


3# 


8.20 


228 


XA 267 


Drum, closing 


1 


300# 


78.00 


228 


XA 268 


Spider, Clutch 


4 


60# 


51.50 




XA 269 


Spacer, cast iron 


1 


7-3/4# 


9.30 


228 


XA 270 


Key, straight 


3 


1# 


.50 




XA 271 


Gear, drum drive 


i 


175# 


126. OC 


228 


XA 272 


Retainer, bearing 


i 


16# 


14.50 


228 


XA 273 


Bearing, ball F-218WD 


i 


5-3/4# 


14.50 


228 


XA 274 


Key, straight 


2 


2 pcs.l# 


.65 




XA 275 


Shaft, drum 


1 


218# 


156.00 


228 


XA 276 


Plate , retainer 


1 


2# 


.90 


228 


XA 277 


Dowel , brass -3/8"x7/o" 


1 


31 pcs. 1# 


.05 


230 


XA 278 


Block, pillow-with bush- 












ing 


1 


21 1/2# 


24.50 


230 


XA 279 


Bushing, bronze 


1 


3 1/2# 


3.75 


230 


XA 280 


Wedge, socket 


2 


1 # 


.65 




XA 281 


Bushing, bronze -outer 


1 


2 1/2# 


7.20 


230 


XA 282 


Key, straight 


2 


1 3/4# 


1.30 


230 


XA 283 


Shaft, boom hoist 


1 


206# 


145.00 


230 


XA 284 


Plug, pipe-Ctsk .Hd. 


3 


45 pcs.l# 


.07 




XA 285 


Sleeve, shifter 


1 


47 1/2# 


33.50 


230 


XA 286 


Screw, lock 


1 


3 pcs. 1# 


.60 


230 


XA 287 


Screw, cap-IIex .Hd. 












5/8" x 6 3/4" N.P. 


4 


3/4# 


.20 


230 


XA 288 


Bearing, ball-IT . D. 












7215 


1 


3# 


8.50 


230 


XA 289 


Retainer, ring 


1 


3/4# 


3.30 


230 


XA 290 


Spider, clutch 


2 


59# 


72.00 




XA 291 


Drum, boom hoist -with 












bushing 


1 


225# 


125.00 


230 


XA 292 


Bushing, bronze -inner 


1 


2 1/2# 


7.20 


230 


XA 293 


Spacer, pipe 


1 


225# 


3.60 


230 


XA 294 


Shim, #28 Ga. 


5 


80 pcs.l# 


.30 


230 


XA 295 


Plate, retainer 


1 


4 pcs.l# 


.40 


230 


XA 296 


Plate, lock 


1 


21 pcs.l# 


.24 


230 


XA 297 


Sprocket , racking- in 


1 


66# 


42.00 


230 


XA 298 


Housing, clutch 


1 


104# 


98.00 


230 


XA 299 


Key, straight 


2 


3 pcs.l# 


.30 


230 


XA 300 


Retainer, bearing 


1 


8 1/2# 


21.00 


230 


XA 301 


Gear , boom hoist 


1 


117# 


87.00 


230 


XA 302 


Bearing, Ball-N.D. 7310 


1 


2 1/2# 


6.70 


230 


XA 303 


Dowel, steel - 1/2" x 












5/3" 


1 


28 pcs . 1# 


.05 


230 


XA 304 


Plug, pipe-Sq.Hd. l/4" 


5 


33 pcs. 1# 


.04 
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XA 305 


Seal, oil P- 575412' 


1 


3/4# 


$ 3.55 


230 


XA 306 


Bearing, ball F-220W 


1 


8 1/4# 


19.50 


230 


XA 307 


Spacer, pipe 


1 


1 1/4# 


3.75 


230 


XA 308 


Ring, snap 


1 


3 pcs.l# 


1.10 


23C 


XA 309 


Retainer, bearing 


1 


15 1/2# 


15.00 


232 


XA 310 


Spacer, pipe 


1 


2 3/4# • 


3.25 


232 


XA 311 


Sprocket, drive 


1 


239# 


135.00 


232 


XA 312 


Bearing, ball F-215WD 


1 


3# 


8.20 


232 


XA 313 


Key, straight 


1 


3/4# 


.50 


232 


XA 314 


Shims, .020 thick 


3 


12 pcs.l# 


.35 


232 


XA 314A 


Shims, .005 thick 


9 


48 pcs.l# 


.20 


232 


XA 315 


Nut, lock F-N19 


2 


#L 1/2# 


2.55 


232 


XA 316 


Washer, lock F-W19 


2 


*6 pcs . 1# 


.25 


232 


XA 317 


Ring, snap 


1 


4 pcs.l# 


.90 


232 


XA 318 


Housing, clutch 


2 






232 


Note : 


Not sold separately- 


2 


167# 


170.00 


232 


Includes Parts XA 318 to 












XA 322 Inclusive 










XA 319 


Key, straight 


2 


3 pcs.l# 


.55 


232 


XA 320 


Pinion, bevel 


2 


29# 


82.00 


232 


XA 321 


Screw, headless socket 












set 1/2" x 1" N.C. 


4 


20 pcs . 1# 


.11 


232 


XA 322 


Slinger, oil 


2 


2 pcs.l# 


1.45 


232 


XA 323 


Bearing, ball F-12CW-2 


2 


5# 


18.60 


232 


XA 324 


Spacer, pipe 


2 


1 1/4# 


1.65 


232 


XA 325 


Shaft, jack- with #19 












Fafnir nuts 40SA179B 


i 


207# 


165.00 


232 


XA 326 


Pinion, drive 


i 


37# 


42.00 


232 


XA 327 


Bearing, ball F-315 WD 


i 


8# 


IS. 00 


232 


XA 328 


Retainer, bearing 


i 


17 3/4# 


15.00 


232 


XA 329 


Pin, crank 


3 


2 pcs . 1# 


.35 




XA 330 


Pin, eye 


5 


16 pcs . 1# 


.30 




XA 331 


Washer, lock-type #15 












S-1520 


5 


32 pcs. 1 # 


.05 




XA 332 


Screw, flat head-3/8" x 












1" N. C. 


5 


20 pcs.l# 


.05 




XA 333 


Washer* retainer 


3 


4 pcs.l# 


.06 




XA 334 


Pin, shoulder 


5 


1# 


2.00 




XA 335 


Screw, eap-Hex. Head 












3/4" x 3 1/2" N.C. 


2 


2 pcs.l# 


.15 




XA 336 


Washer, S.A.E.-3/4" 












Special 


3 


S pcs.l# 


.01 




XA 337 


Bolt, machine -l/2" x 












3" N. C. 


10 


5 pcs.l# 


.06 




XA 338 


Ring, shifter-2 halves 


6 


6 l/2# 


5.70 




XA 339 


Sleeve, shifter 


2 


18 1/4# 


12 .00 




XA 340 


Screw, square head 












set-l/2"xl-l/2" N.C. 












cup point 


11 


8 pcs.l# 


.05 




XA 341 


Bar, pivot 


10 


1 # 


4.50 




XA 342 


Washer, cup 


10 


6 pcs . 1# 


.40 




XA 343 


Nut, hex. slotted 5/8" 












N. C. 


11 


1 — 1 
cn 

O 

CO 

M 


.03 




XA 344 


Link, reinforcing 


2 


4 1/2# 


3.60 





* Price Per 100 Pcs. 
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XA 345 


Crank, operating with 












bushing 


5 


4 l/2# 


$10.00 




XA 346 


Soring, tension 


5 


4 pc s . 1# 


.50 




XA 347 


Bushing, bronze 


5 


3/4# 


.80 




XA 348 


End, ball 


5 


4 pcs.l# 


1.20 




XA 349 


Th imb le , ad lus t ing 


13 


10 pcs.l# 


.18 




XA 350 


Nut,* Hex. Half -S/e" N.C. 


19 


18 pcs . 1# 


.02 




XA 351 


Screw, Sq. Head Set 












5/8” x 2 1/4" Cup 












point 


13 


4 DC s . 1# 


.09 




XA 352 


Yoke , toggle -w/bushing 


5 


12# 


18. OC 




XA 353 


Bushing, bronze 


7 


8 pcs.l# 


.24 




XA 354 


Pin, pivot 


5 


2 pcs.l# 


.35 




XA 355 


Cotter, 3/16" x 2 l/4" 


9 


60 pcs.l# 


.40* 




XA 356 


Cotter, 1/4" x 1 l/2" 


14 


50 pcs.l# 


.50* 




XA 357 


Pin, crank and band 


17 


3 pc s . 1# 


.30 




XA 358 


Eyebolt, adjusting 


5 


1# 


3.00 




XA 359 


Link, adjusting 


5 


2# 


4.50 




XA 360 


Lining, brake- J\M.#900 


3 


5 1/2# 


10.00 




XA 361 


Link, band end 


3 


3/4# 


.90 




XA 362 


Lug, clutch band 


10 


1# 


1.50 




XA 363 


Band, clutch -with lugs 


3 


28# 


18.00 




XA 364 


Plug, rivet-9/16" x 












3/16" 


218 


** 


.02 




XA 365 


Rivet, brass-l/4 w x 












5/8" 250 


182 


100 pcs.l# 


.01 




XA 366 


Nut, adjusting 


5 


3 pcs.l# 


1.10 




XA 367 


Nut, Hex. Half -3/4" 












N. C. 


49 


10 pcs.l# 


.04 




XA 368 


Link, reinforcing 


1 


4 1/2# 


3.60 


236 


XA 369 


Screw, cap-soecial 


1 


2 pc s . 1# 


.45 


238 


XA 370 


Sleeve, shifter 


3 


14 1/2# 


11.00 




XA 371 


Washer, Type S-1132 


1 


160 pcs.l# 


.02 


238 


XA 372 


Washer , flat 


O 


20 pcs.l# 


.02 




XA 373 


Band, brake with lining 












and lugs 


O 

Lj 


22 3/4# 


30.00 




XA 374 


Lining, brake-J.M. 200 


2 


4 1/2# 


9.00 




XA 375 


Link, dead end 


2 


3 pcs.l# 


3.60 




XA 376 


Washer, flat-#2S Ga. 


2 


176 pcs.l# 


.02 




XA 377 


Washer, flat-#16 Ga, 


1 


64 pcs.l# 


.03 


240 


XA 378 


Washer, flat 


5 


8 pcs.l# 


.12 




XA 379 


Cotter, 1/4" x 2" 


19 


3S pcs.l# 


.60* 




XA 380 


Clevis, reach rod 


38 


1# 


1.00 




XA 381 


Spacer, pipe 


2 


8 pcs.l# 


.45 




XA 382 


Link, toggle 


2 


1 1/4# 


6.00 




XA 383 


Cotter, 3/l6" x 1-1/2" 


21 


104 pcs.l# 


,20* 




XA 384 


Pin, clevis and link 


2 


2 pcs.l# 


.45 




XA 385 


Washer, flat -5/8" S.A.E. 


22 


13 DCS. 1# 


.60* 




XA 386 


Spring, compression 


2 


1#' 


.55 




XA 387 


Lever, traction shifter 


2 


6 3/4# 


8.00 




XA 388 


Key, gib -3/8" x 3/8" x 












2" 


13 


9 pcs.l# 


.11 




'XA 389 


Washer, flat-5/8" St'd. 


37 


13 pcs.l# 


.60* 




XA 3D0 


Link, connector 


3 


1 1/2# 


.65 




XA 391 


Spring, tension 


1 


1 1/2# 


1.10 


244 
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XA 392 


Pin, lever 


2 


3/4# 


v .3 5 




XA 393 


Link, connecting 


2 


4 pc s . 1# 


1.50 




XA 394 


Pin, pivot 


7 


2 pcs.l# 


.24 




XA 395 


Rod, reach 


2 


2 pcs.l# 


.55 




XA 396 


Bolt, eye 


1 


1# 


4.00 


244 


XA 397 


Nut, Hexagon-3/4" N.P. 


6 


5 pcs.l# 


.05 




XA 398 


Spacer, pipe 


1 


4 pcs.l# 


.30 


244 


XA 399 


Cotter, 3/l6" x 1" 


7 


114 pcs.l# 


.10* 




XA 400 


Shaft, traction shifter 


2 


5 3/4# 


2.10 




XA 401 


Washer, flat 


0 


8 pcs.l# 


.10 




XA 402 


Washer, flat 


4 


4 pcs.l# 


.06 




XA 403 


Yoke, center steering 


2 


7 1/4# 


9.50 




XA 404 


Screw, cap-hex. hd. 












3/4" x 2 3/4" N.F. 


2 


2 pc s . 1# 


.12 




XA 405 


Screw, cap-flat head 












1/2" x 4" N.C. 


2 


4 pcs.l# 


.24 




XA 406 


Cotter, 5/l6" x 2" 


5 


22 pcs.l# 


.01 




XA 407 


Screw, set-square head 












cup point l/2" x 2" 
N.C. 


4 


6 pcs.l# 


.06 




XA 408 


Lever, brake locking 


3 


6 1/4# 


5.25 




XA 409 


Link, connection 


4 


1 3/4# 


1.15 




XA 410 


Bracket, steering brake 


2 


25# 


27.00 




XA 411 


Bushing, bronze 


4 


3/4# 


1.15 




XA 412 


Pin, clevis 


40 


4 pcs.l# 


.14 




XA 413 


Lever, brake with bur.hing 


O 


5 1/4# 


0.50 




XA 414 


Bushing, bronze 


2 


1 /2 # 


1.75 




XA 415 


Lever, shifter 


2 


2-3/4# 


5.50 




XA 416 


Key , gib -3 /8 " x3 /8" x l£" 


2 


11 pcs.l# 


.11 




XA 417 


Pin, lever 


2 


4 pcs.l# 


.35 




XA 418 


Scr ew, can-Hex. Head 












7/8" x 5" H. C. 


2 


3/4# 


.28 




XA 419 


Yoke, steering clutch 


2 


C 1/2# 


G . 60 




XA 420 


Collar, shifter 


2 


3 1/2# 


5.40 




XA 421 


Band, steering brake 










with lining and ends 


4 


12# 


13.00 




XA 422 


Shaft, shifter 


2 


S 3/4# 


2.50 




XA 423 


Lining, brake #11-7680 
J.M. 


4 


1 3/4# 


4.00 




XA 424 


Spring, tension 


2 


4 pcs.l# 


.30 




XA 425 


Washer, flat 


8 


8 DC3.1# 


.04 




XA 426 


Washer, lock 


2 


3 ocs.l# 


.55 




XA 427 


Bolt, machine -special 


2 


2 3/4# 


.75 




XA 428 


Lug, brake band 


4 


1 3/4# 


1.00 




XA 429 


End, brake band 


4 


2 1/2# 


2.15 




XA 430 


Rivet, brass -l/4" x 3/4" 


40 


112 ocs.l# 


.01 




XA 431 


Pin, band end 


4 


1 1/2# 


.75 




XA 432 


Washer, flat - l fl 


32 


5 pcs . 1# 


.03 




XA 433 


Screw, cap -Hex. Head 












7/8" x 1 3/4" N . C. 


4 


3/4# 


.17 




XA 434 


Screw, cap -Hex. Head 












7 / 8 " X 4" N. C. 


4 


1# 


.23 




XA 435 


Nut, Hex. Half -7/8"lI .C . 


5 


7 pcs.l# 


.07 




XA 436 


Nut, Hexagon -7/8" N.C. 


9 


4 ocs.l# 


. 05* 




XA 437 


3olt, eye 


1 


3 l/2# 


4.75 


245 


XA 438 


Rod, reach 


4 


2 1/4# 


.50 
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XA 439 


Ring, shifter (2 halves) 


0 


1 1/4# 


^5.05 


248 


XA 440 


Sleeve, upper shifter 


1 


1# 


6.00 


248 


XA 441 


Yoke, lower center 












steering 


2 


4 1/2# 


7.20 


240 


XA 442 


Key , gib-3/8" x 3/8" x 












3-1/2" 


2 


6 pcs.l# 


.13 


248 


XA 443 


Bolt, machine-3/8 ff x 












1-1/2" N. C. 


12 


13 pcs.l# 


.03 




XA 444 


Shaft, upper 


1 


15 1/2# 


4.20 


248 


XA 445 


Pin, lock 


2 


48 pcs.l# 


.35 


248 


XA 446 


Rod, steer inp— inner 


1 


10 3/4# 


2.60 


248 


XA 447 


Shaft, lower 


1 


15# 


4.25 


248 


XA 448 


Lug, lcwer shifter 


1 


1# 


3.95 


248 


XA 449 


Screw, cap-Hex. Head 












5/16" x 1" N. C 


1 


28 pcs.l# 


.01 


248 


XA 450 


Lever, upper traction 


1 


8# 


6.55 


248 


XA 451 


Collar, pipe 


4 


3 pcs.l# 


1.00 




XA 452 


Lever, lower traction 


1 


8 1/2# 


7.00 


248 


XA 453 


Washer, lock-5/16" 


284 




.30* 




XA 454 


Pipe , s teer ing-outer 


1 


9 1 / 4 # 


2.60 


246 


XA 455 


Key, gib - 3/8" x 












3/8" x 1 3/4" 


2 


10 pcs . 1# 


.11 


248 


XA 456 


Lug, lower shifter 


1 


1# 


3.95 


248 


XA 457 


Screw , c ap -Hex .Head 












5/16" x 3/4" N. C. 


1 


30 pcs.l# 


.01 


248 


XA 458 


Bracket, bearing 


1 


8# 


8.75 


248 


XA 459 


Shaft, clutch yoke pivot 


1 


5# 


6.00 


248 


XA 460 


Sleeve, upper shifter 


1 


1 1/4# 


5.70 


248 


XA 461 


Crank, bell 


1 


5# 


4. CO 


248 


XA 462 


Cotter, 1/4" x 2-1/2" 


3 


32 pcs . 1# 


.02 




XA 463 


Screw, can-hex .head 












3/4" x 2" N.C. 


1 


2 pcs.l# 


.11 


248 


XA 464 


Pin, bell crank 


1 


5 3/4# 


3.75 


248 


XA 465 


Shaft, lever 


1 


37 l/2# 


7.25 


248 


XA 466 


Bearing, Babbitted 


4 


3 1/4# 


1.35 


248 


XA 467 


Bolt, machine-5/8" x 












1 3/4" N. C. 


30 


4 pcs . 1# 


.07 




XA 468 


Key, taper 


2 


16 pcs.l# 


.10 




XA 469 


Crank, operating 


3 


3 3/4# 


5.00 




XA 470 


Yoke, clutch 


1 


9 1/2# 


10.00 


248 


XA 471 


Key, straight 


2 


16 pcs . 1# 


.15 




XA 472 


Lever, operating 


1 


5 1 / 2 # 


4.80 


248 


XA 473 


Rod, reach 


1 


2 3 / 4 # 


.75 


248 


XA 4 74 


Key, gib-3/8" x 3/8" 












x 2-1/4" 


2 


8 pcs.l# 


.11 




XA 475 


Rod, reach 


1 


5# 


.95 


248 


XA 476 


Spacer, pipe 


1 


3 pcs . 1# 


.30 


248 


XA 477 


Lever, Operating 


1 


3 1/4# 


5.75 


248 


XA 478 


Bearing, flanged 


1 


3 1/2# 


3.90 


248 


XA 479 


Spacer, pipe 


1 


1# 


.55 


248 


XA 480 


Sheave, cable 


2 


2 pc s . 1# 


.60 




XA 481 


Spacer, pipe 


1 


1 1/4# 


.35 


248 


XA 482 


Lever, Hand 


2 


15# 


9.35 




XA 484 


Band, Brake with lining 












and Ends 


2 


24# 


29.00 




XA 485 


Lining, band , 


2 


3 DC 3 . 1# 


9.30 
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XA 486 


Screw, cap-Flat Head 












3/8" x 4" N. C. 




8 pc 3 . 1# 


5 .20 




XA 487 


Rod, reach 




2 1/4# 


.60 




XA 488 


Lever, operating 




6 1/4# 


7.30 


247 


XA 489 


Bolt, carriage -5/8"x2" 




3 pcs.l# 


.08 




XA 490 


Bearing, Babbitted 




5# 


1.60 




XA 491 


Washer, flat 




3 pcs.l# 


.75 


247 


XA 492 


Ell, s tree t- 1/4 "x90° 




11 pcs.l# 


.14 




XA 493 


Tube, brake operating 




24 1/2# 


18.00 


247 


XA 494 


Lever, operating 




4 3/4# 


7.75 


247 


XA 495 


Key, feather 




8 pcs.l# 


.15 


247 


XA 496 


End, brake band 


6 


1# 


1.45 




XA 497 


Spring, tension 


3 


2 pcs.l# 


.70 




XA 498 


Pin, band end 


6 


2 pcs.l# 


.50 




XA 499 


Rod, brake adjusting 


3 


3 1/4# 


1.80 




XA 500 


Link, brake 


4 


4 1/2# 


3.50 




XA 501 


Pin, lock 


2 


5 DCS . 1# 


.25 




XA 502 


Nut, adjusting lock 


6 


3/4# 


1.85 




XA 503 


Shaft, operating 


2 


4# 


2.15 




XA 504 


Crank, operating 


2 


3# 


4.00 




XA 505 


Shim, support 


4 


5 pcs.l# 


.10 




XA 506 


Bolt, machine -3/4" x 












2" N. C. 


18 


2 pcs.l# 


.10 




XA 507 


Support, brake stand 


2 


10# 


7.75 




XA 508 


Shim, brake stand 


4 


6 pcs.l# 


.12 




XA 509 


Nipple, 1/4" x 4" 


4 


7 pcs.l# 


.07 




XA 510 


Collar, set 53-396 


3 


1# 


1.20 




XA 511 


Bolt, Machine -3/8" x 












3" N. C. 


1 


9 pcs . 1# 


.04 


247 


XA 512 


Hub, brake pedal 


3 


10# 


6.75 




XA 513 


Screw, Cap-Flat Head 












1/2" x 4-1/2" N.C. 


2 


4 pcs.l# 


.32 




XA 514 


Washer, cup 


2 


16 pcs. 1# 


.05 




XA 515 


Spacer, pipe 




2 pcs . 1# 


.24 


247 


XA 516 


Shaft, foot lever 




9# 


1.90 


247 


XA 517 


Key, rib -3/8" x 3/8" x 












2-1/2" 




8 pcs.l# 


.11 




XA 518 


Lever, operating 




4-1/4# 


3.90 




XA 519 


Stand, brake 




51# 


34.50 


247 


XA 520 


Bolt, machine -7/8" x 












2-1/2" N. C. 


3 


3/4# 


.17 




XA 521 


Bolt, Machine -3/4" x 












2-1/2" N. C. 


14 


2 pcs.l# 


.11 




XA 522 


Pin, latch 


2 


3 pcs .1# 


.40 




XA 523 


Latch, brake 


2 


2-1/4# 


1.75 




XA 524 


Bolt, machine-5/8" x 












1-1/2" N.C. 


42 


5 pcs.l# 


.07 




XA 525 


Pedal, Brake 


3 


5 3/4# 


3.25 




XA 526 


Ratchet, latch 


2 


3# 


1.75 




XA 527 


Arm, brake pedal 


3 


9-1/2# 


3.55 




XA 528 


Pin, button head 


2 


5 DCS • 1# 


.12 




XA 529 


Spring, brake pedal 


2 


1 1/4# 


.85 




XA 530 


Elbow, 1/4" -90° 


12 


9 pcs.l# 


.12 




XA 531 


Nipple, l/4" x 8" 




4 DCS. 1# 


.20 


246 


XA 532 


Shaft, brake operating 




34 1/4# 


5.75 


246 


XA 533 


Lever, operating 


■B 


5 1/4# 


5.45 


246 
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XA 534 


Shim, bearing 


1 


1# 


$ .30 


246 


XA 535 


Stand, brake 


1 


52# 


37.50 


246 


XA 536 


Casting, splice 


2 


1 3/4# 


2.60 


249 


XA 53 V 


Rivet, flat head-l/4" x 












1/2” brass 250 


36 


80 pcs . 1# 


.01 




XA 538 


Lining, block 


5 


1 1 / 4 # 


3.60 




XA 539 


Band, brake 


2 






249 




Order XA 542 










XA 540 


Crank, bell 


1 


5 1 / 4 # 


8.65 


249 


XA 541 


Shaft, lever 


1 


35 # 


13.00 


249 


XA 542 


Band, brake with lining. 












ends and splice cast- 












ing. ( two halves ) 


1 


23# 


50.50 


249 


XA 543 


Casting, anchor 


1 


11 1/2# 


10.50 


249 


XA 544 


Rod, reach 


2 


1 3/4# 


.70 




XA 545 


Bolt, machine 3/8” x 












2 3/4" N. C. 


7 


10 pcs.l# 


.03 




XA 546 


Bearing, solid 


1 


3 1/4# 


1.30 


249 


XA 547 


Spring, foot brake 


1 


3/4# 


.60 


249 


XA 548 


Lining, clip 


1 


3 pcs.l# 


.25 


249 


XA 549 


Rivet, countersunk 












head l/4" x 5/8" cop- 












per 


3 


100 pcs.l# 


.01 




XA 550 


Clip, brake pedal 


1 


1 3/4# 


6.85 


249 


XA 551 


Bolt, eye 


1 


3 pcs. 1# 


.55 


249 


XA 552 


Rod, foot brake spring 


1 


1# 


1.10 


249 


XA 553 


Lever, operating 


2 


1 3/4# 


3.70 


250 


XA 554 


Bearing, lever shaft 


2 


3# 


1.60 


250 


XA 555 


Shaft, clutch lever 


1 


13 1/2# 


3.15 


250 


XA 556 


Lever, engine clutch 


1 


3 1/2# 


8.40 


250 


XA 557 


Lining, brake band 


1 


3# 


5.10 


250 


XA 558 


Key, Woodruff 808 


1 


40 pcs.l# 


.03 


250 


XA 559 


Key, straight 


4 


32 pcs.l# 


.05 


250 


XA 560 


Band, brake with lining 












and ends 


1 


15# 


23.00 


250 


XA 561 


Washer, flat 


1 


4 pcs.l# 


.50 


250 


XA 562 


Pivot, lever 


1 


4# 


3.25 


250 


XA 563 


Cotter, 1/4” x 3” 


3 


27 pcs.l# 


.02 




XA 564 


Pin, lock 


1 


6 DCS . 1# 


.30 


250 


XA 565 


Lever, operating 


1 


3# 


4.45 


250 


XA 566 


Key, gib 7/16” x 












7/16” x 2” 


0 


6 pcs.l# 


.15 


250 


XA 567 


Spacer, pipe 


1 


1 1/4# 


.50 


250 


XA 568 


Washer, flat 1-5/8” 


1 


2 pcs.l# 


.05 




XA 569 


Bolt, machine 5/8” x 












3-1/4” II. C. 


1 


3 DCS . 1# 


.08 


250 


XA 570 


Lever, operating 


1 


7 1/4# 


5.75 


250 


XA 571 


Key, straight 


1 


16 ocs.l# 


.15 


250 


XA 572 


Shaft, swing brake 


1 


18 1/2# 


5.00 


250 


XA 573 


Rod, reach 


1 


5# 


1.90 


250 


XA 574 


Rod, reach 


1 


6# 


1.45 


250 


XA 575 


Screw, latch 


6 


80 pcs.l# 


.09 




XA 576 


Nut, latch screw 




l 








BA-X-05 


6 


** 


.02 




XA 577 


End, rod BA-X-C6-4 


3 


16 pcs.l# 


.50 




XA 578 


Stop, lever 


1 


16 pcs.l# 


1.00 


250 
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XA 579 


Hatchet, notched 


1 


2 pcs.l# 


$ 1.50 


250 


XA 580 


Lever, hand 


1 


7 3 / 4 # 


9.35 


250 


XA 581 


Rod, oawl BA-X-07C-36B 


3 


2 pcs.l# 


1.15 • 




XA 502 


Cotter BA-X-09 


1 


** 


.01 


250 


XA 583 


Nut, castle BA-X-20 


1 


40 pcs.l# 


.02 


250 


XA 584 


Pin, band 


2 


3 pcs.l# 


.20 


250 


XA 585 


End, band 


2 


1 # 


1.00 


250 


XA 586 


Spacer, pipe 


1 


5 pcs.l# 


.25 


250 


XA 587 


Washer, flat 


2 


5 pcs. Iff 


.02 


250 


XA 588 


Screw, take-up 


1 


1 1 / 4 # 


3.30 


250 


XA 589 


Lever, brake band 


1 


6# 


7.25 


250 


XA 590 


Rod, reach 


1 


3/4# 


2.15 


250 


XA 591 


Shaft, lever 


1 


24# 


4.85 


250 


XA 592 


Lever, hand 


1 


n# 


8.75 


250 


XA 593 


Lever, operating 


1 


10 3/4# 


7.35 


250 


XA 594 


Pin, shift collar 


4 


3 pcs.l# 


.25 


250 


XA 595 
XA '596 


Yoke, gear shift 
Collar, gear shift with 


1 


20 1 / 2 # 


14.50 


250 




graphite plugs 


2 


2 # 


7.50 


250 


XA 597 


Plur, Dixon* s graohite 


20 


■JWS- 


.05 


250 


XA 598 


Key, gib-7/16 Tf x’ 7/16 M 












x 2 1/2" 


1 


5 pc 3.1# 


.16 


250 


XA 59S 


Spring, latch BA-X-03 


3 


80 pcs . 1 if 


.12 




XA 600 


Lever, hand 


1 


9 # 


11.00 


250 


XA 6 01 


Latch, crip BA-X-02 


3 


5 pcs . 1# 


.35 




XA 602 


Ratchet, blank 












BA-X14-43 


0 


3 pcs. Iff 


.60 




XA 603 


Bearing, lever shaft 


2 


6 3/4# 


3.60 


250 


XA 604 


Bolt, machine l/2 t! x 












2-1/4" !■:. c. 


1 


6 ocs . 1# 


.05 




XA 605 


Lever, swing brake 


1 


4#‘ 


7.00 


250 


XA 606 


Rod, reach 


1 


6 3/4# 


,85 


250 


XA 607 


Shaft, lever 


1 


14 3/4# 


7.00 


250 


XA 608 


Screw, pawl BA-X-08 


6 


43 pcs.l# 


.15 




XA 609 


Bolt, clamp BA-X-55 


1 


16 pcs.l# 


.07 


250 


XA 610 


Fork, shifter 


1 


S 1/2# 


10,00 


251 


XA 611 


Bolt, machine 5/8 n x 










4" N. C. 


3 


2 DCS . Iff 


.09 




XA 612 


Lug, adjusting 


1 


3 i/4# 


5.50 


251 


XA 613 


Bolt, machine 5/8 M x 












3" N. C. 


3 


3 pcs.l# 


.08 




XA 614 


Key, straight 


2 


5 ocs.l# 


. 15 


251 


XA 615 


Bracket, lever bearing 


1 


35#' 


17.00 


251 


XA 616 


Fork, shifter 


1 


9 1/4# 


9.20 


251 


XA 617 


Bracket, shifter fork 


1 


6 3/4# 


7.90 


251 


XA 618 


Pin, one hole 


1 


3# 


2.10 


251 


XA 619 


Pin, lock 5/16" x 3 l/2 Tf 


1 


12 pcs .1# 


.01 


251 


XA 620 


Bearing, bracket. 


1 


3 1/2# 


2.40 


251 


XA 621 


Shaft, clutch operating 


1 


8 1/2# 


2.90 


251 


XA 622 


Pin, one hole 


3 


2 pcs.l# 


.30 


251 


XA 623 


Link, clutch operating 


2 


3 / 4 # 


3.30 


251 


XA 624 


Screw, cap-Hex. Head 












5 / 8 " x 3 1/4" N.C . 


1 


3 pcs.l# 


.10 


251 


XA 625 


Crank, ad just inp-Hnj f 


2 


4# 


5.70 


251 


XA 626 


Pin, cne hole 


1 


2 3/4# 


2.30 


251 


XA 627 


Pin, lock 


1 


8 pcs. I# 


.02 


251 
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XA 628 


Bracket, bearing 


1 


8 1/2# 


$10.00 


251 


XA 629 


Bearing, solid 


1 


3 3/4# 


.90 


251 


XA 630 


Clevis, reach rod 


1 


1 3/4# 


2.30 


251 


XA 631 


Bearing, double 


1 


5 1/2# 


1.75 


251 


XA 632 


Ell, street 1/8" x 45° 


3 


22 pc s . 1# 


.18 




XA 633 


Bracket, adjusting 


1 


12 3/4# 


12.50 


251 


XA 634 


Lever, operating 


1 


2 3/4# 


3.00 


251 


XA 635 


Pin, one hole 


1 


3/4# 


1.10 


251 


XA 636 


Clevis, special 


1 


2# 


3.00 


251 


XA 637 


Nipple, 1/8" x 1 1/2" 


2 


35 pcs.l# 


.05 




XA 638 


Ell, street-l/8" x 90° 


3 


22 pcs.l# 


.14 




XA 639 


Rod, reach 


1 


1 3/4# 


.55 


251 


XA 640 


Shaft, lever 


1 


14 1/2# 


10.50 


251 


XA 641 


Lever, hand 


1 


15 1/2# 


15.00 


251 


XA 642 


Rod, reach 


1 


12# 


1.85 


251 


XA 643 


Clevis, offset 


1 


1 1/2# 


2.80 


251 


XA 644 


Crank, operating 


1 


2 3/4# 


4.25 


251 


XA 645 


Crank, operating 


2 


3# 


4.20 


252 


XA 646 


Shir., .1/8" thick 


4 


2 pcs.l# 


.17 


252 


XA 647 


Shim, #16 gauge 


4 


4 pcs . 1# 


.15 


252 


XA 648 


Rod, reach 


2 


3/4# 


.65 


252 


XA 649 


Lever, equalizer 


1 


7# 


5.35 


252 


XA 650 


Rod, reach 


1 


3# 


.85 


252 


XA 651 


Crank, bell 


1 


5 3/4# 


6.75 


252 


XA 652 


Support, bell crank 


1 


3 1/4# 


1.45 


252 


XA 653 


Bearing, shifter yoke 


2 


9 3/4# 


3.25 


252 


XA 654 


Spacer, pipe 


2 


3 pcs.l# 


.04 


252 


XA 655 


Rod, connecting 


1 


4 1/2# 


3.90 


252 


XA 656 


Pin, pivot 


1 


1 3/4# 


1.20 


252 


XA 657 


Bearing, lever shaft 


1 


9 1/2# 


4.85 


252 


XA 658 


Spacer, pipe 


1 


2 pcs . 1# 


.45 


252 


XA 659 


Rod, reach 


1 


10# 


1.90 


252 


XA 660 


Bolt, machine 3/4" x 












2-1/4" N. C. 


7 


2 pcs.l# 


.10 




XA 661 


Yoke, clutch 


2 


14# 


8.70 


252 


XA 662 


Key, gib 3/8” x 3/8" 












x 3" 


2 


7 pcs.l# 


.12 


252 


XA 663 


Shaft, lever 


2 


5 3/4# 


2.40 


252 


XA 664 


Fork, shifter -ha If 


1 


3 3/4# 


3.00 


252 


XA 665 


Fork, shifter -half 


1 


3# 


3.00 


252 


XA 666 


Spacer, pipe 


1 


1 l/4# „ 


.35 


252 


XA 667 


Washer, flat 7/8" S.A.E. 


1 


6 pcs.l# 


.02 


252 


XA 668 


Shaft, lever 


1 


2 1/2# 


10.00 


252 


XA 669 


Bolt, machine 3/8" x 












2" N. C. 


3 


12 pcs.l# 


.03 




XA 670 


Pipe, reinforcing 












3/4" x 72" 


1 


6 3/4# 


1.85 


252 


XA 671 


Lever, hand 


1 


5 1/2# 


9.60 


252 


XA 672 


Bolt, machine 3/8" x 












1 3/4" N. C. 


10 


14 pcs.l# 


.03 




XA 673 


3earing, lever shaft 


1 


15 1/2# 


5.75 


252 


XA 674 


Spring, tension 


1 


48 pcs.l#" 


.10 


253 


XA 675 


Washer, flat 


2 


16 DCS cl# 


.03 


253 


XA 676 


Latch, engagement 


1 


3 1/2# 


3.60 


253 


XA 677 


Crank, be 11 -with pin 


1 


2# 


3.60 


253 


XA 673 


Bracket, bell crank 


1 


9# 


5.00 


253 
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XA 679 


Cotter, 3/l6" x 2" 


7 


66 pc s.l# 


$ .30* 




XA 680 


Pin, pivot 


1 


2 pc s.l# 


.40 


253 


XA 631 


Bolt, machine l/2 M x 












1-3/4" N. C. 


13 


7 pcs . 1# 


.04 




XA 682 


Pin, pawl pivot 


i 


4 1/2# 


1.30 


253 


XA 683 


Pawl, boom hoist 


1 


8# 


8.35 


253 


XA 684 


Bolt, spring 


i 


2 pc s.l# 


.80 


253 


XA 635 


Pin, clevis 


i 


4 pc s.l# 


.45 


253 


XA 686 


Clevis, reach rod 


i 


2# 


2.10 


253 


XA 687 


Key, straight 


3 


32 pcs.l# 


.12 


253 


XA 688 


Bolt, machine 3/8" x 












2-1/4" N. C. 


4 


11 pcs.l# 


.03 




XA 689 


Lever, operating 


1 


1 3/4# 


3.60 


253 


XA 690 


Bearing, lever shaft 


2 


2 1/2# 


2.40 


253 


XA 691 


Rod, reach 


1 


2 1/4# 


1.00 


253 


XA 692 


Clevis, reach rod 


4 


3 pcs.l# 


.55 


253 


XA 693 


Pin, clevis 


6 


8 pcs.l# 


.08 




XA 694 


Shaft, pawl operating 


i 


13 1/4# 


3.75 


253 


XA 695 


Rod, reach 


i 


6# 


2.15 


253 


XA 696 


Rod, reach 


i 


1# 


.75 


253 


XA 697 


Stop, lever 


i 


5 pcs . 1# 


.75 


253 


XA 698 


Spring, tension 


i 


3 pcs.l# 


.90 


253 


XA 699 


Lever, engagement 


i 


2# 


2.45 


253 


XA 700 


Lever, engagement 


i 


1 1/2# 


2.45 


253 


XA 701 


Lever, operating 


i 


2 1/4# 


6.75 


253 


XA 702 


Lever, hand 


i 


6 1/2# 


4.75 


253 


XA 703 


Pin, pivot 


i 


1 1/4# 


.60 


253 


XA 704 


Bracket, hand lever 


i 


4# 


2.90 


253 


XA 705 


Cap, grease pipe 


i 


3/4# 


1.00 


254 


XA 706 


Cover, clutch shaft 


i 


6 1/2# 


2.45 


254 


XA 707 


Retainer, felt seal 


i 


8 1/2# 


1.90 


254 


XA 708 


Seal, felt-medium hard 












1/2" x 1/2" x 17-3/4" 


i 


53 pcs.l# 


.30 


254 


XA 709 


Spacer, pipe 


2 


2 pcs.l# 


.17 


254 


XA 710 


Bolt, machine-3/4 w x 7” 












N. C. 


2 


1# 


.15 


254 


XA 711 


! Support, chain case 












(rear) 


1 


10# 


5.75 


254 


XA 712 


Shim, support 


4 


2 pcs.l# 


.25 


254 


XA 713 


Bolt, stove-round head 












5/16" x 3/4" N. C. 


155 


28 pcs.l# 


.02 




XA 714 


Nut, square 5/16" N.C. 


297 


45 pcs.l# 


.90* 




XA 715 


Guard, swing and 












traction clutch 


2 


4# 


.90 


254 


XA 716 


Guard, boom hoist brake 


1 


12# 


9.60 


254 


XA 717 


Bracket, clutch guard 


1 


4# 


2.15 


254 


XA 718 


Case, chain-upper and 












lower 


1 


125# 


55.00 


254 


XA 719 


Seal, f elt-5 M I.D. x 












3/8" thick x 5-3/4" 












0. D. 


1 


80 pcs.l# 


.60 


254 


XA 720 


Retainer, felt seal 


1 


5 1/2# 


3.00 


254 


XA 721 


Bolt, stove-round head 












5/16" x 1" N. C. 


16 


25 pcs.l# 


.02 




XA 722 


Bolt, machine -3/8" x 










T-N J _ _ 


3/4" N. C. 

T - 


12 


22 pcs.l# 


-.03 
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XA 723 


Support, chain case 












(front ) 


1 


6 1/2# 


$3.25 


254 


XA 724 


Shim, support 


4 


2 pcs.l# 


.15 


254 


XA 725 


Cover, plate 


1 


6# 


3.50 


254 


XA 726 


Cover, plate 


1 


7# 


1.75 


254 


XA 727 


Seat, operator's 












HD-3181-25 


1 


5 3/4# 


7.20 


255 


XA 728 


Bolt, carriage -1/2" x 












1-1/4" 


1 


6 pc s . 1# 


.04 


255 


XA 729 


Hinge, seat 


1 


2 1/2# 


1.40 


255 


XA 730 


Bolt, adjusting 


1 


2 pc s . 1# 


.50 


255 


XA 731 


Spacer, pipe 


1 


16 pcs. 1# 


.12 


255 


XA 732 


Base, operator's seat 


1 


3# 


2.10 


255 


XA 733 


Bolt, machine-l/2" x 












4" N. C. 


1 


4 pcs.l# 


.06 


255 


XA 734 


Pivot, seat 


1 


3# 


1.50 


255 


XA 735 


Bracket, seat shaft 


1 


6# 


4.20 


255 


XA 736 


Bolt, machine-l/2" x 












2-1/2" N.C. 


1 


6 pcs.l# 


.05 


255 


XA 737 


Shaft, supporting 


1 


13 1/4# 


3.25 


255 


XA 738 


Clip, tailswing cover 


1 


5 pcs.l# 


.30 


256 


XA 739 


Bolt, machine -3/4" x 












1-3/4" N. C. 


10 


3 pcs.l# 


.10 


256 


XA 740 


Tail swing, counter- 












weight 


1 


405# 


110.00 


256 


XA 741 


Cover, tailswing corner 


1 


15# 


3.75 


256 


XA 742 


Bolt, machine 3/8" x 












1-1/4" N. C. 


5 


17 pcs.l# 


.03 




XA 743 


Screw, can- Hex. Hd. 












1/2" x 3/4" N. C. 


7 


10 pcs . 1# 


.03 




XA 744 


Cover, tailswing corner 


1 


15# 


3.75 


256 


XA 745 


Plate, engine 


1 


30# 


3.75 


256 


XA 746 


Plate, tailswing cover 


1 


31# 


8.10 


256 


XA 747 


Cover, tool box 


1 


18 1/2# 


5.00 


256 


XA 748 


Platform, operator ! s side 


1 


395# 


100.00 


256 


XA 749 


Plate, floor 


1 


28# 


4.80 


256 


XA 750 


Support, olatform 


1 


10# 


4.60 


256 


XA 751 


Clip, floor plate 


2 


3 pcs.l# 


.24 


256 


XA 752 


Plate, floor 


1 


28# 


4.80 


256 


XA 753 


Platform, opposite 












operator 1 s 


1 


260# 


57.50 


256 


XA 754 


Bracket, platform 


1 


2 1/4# 


1.00 


256 


XA 755 


Guard, window 


1 


11# 


2.70 


257 


XA 756 


Guard, window 


1 


18# 


3.00 


257 


XA 757 


Lock, door 


1 


3# 


3.00 


257 


XA 758 


Padlock, door-with keys 












MA-500 


2 


2 pcs.l# 


.65 




XA 759 


Key, padlock 


2 


16 DCS • 1# 


.25 


257 


XA 760 


Guard, window 


1 


7# 


1.35 


257 


XA 761 


Guard, window 


1 


11# 


3.50 


257 


XA 762 


Guard, window 


2 


13 1/2# 


3.00 


257 


XA 763 


Bar, guard holder 


1 


3# 


.75 


257 


XA 764 


Holder, window guard 


1 


9 1/2# 


3.35 


257 


XA 765 


Lock, window guard 


1 


3 pcs.l# 


.65 


257 


XA 766 


Bolt, stove-round head 












* 3/16" x 3/4" N. C. 


1 


90 pcs.l# 


. so# 


257 
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XA 767 


Washer , lock-3 Vl6" 


7 


** 


s . 20 * 




XA 768 


Nut, square -3/16" N.C. 


7 


105 pcs.l# 


. 10 * 




XA 769 


Nut, square-l/4" N.C. 


26 


75 pcs.l# 


.40* 




XA 770 


Washer, lock-l/4" 


30 


** 


. 20 * 




XA 771 


Bolt, stove-flat head 












1/4" x 3/4" N. C. 


2 


50 pcs . 1# 


. 20 # 


257 


XA 772 


Holder, window guard 


1 


9 1/2# 


3.35 


257 


XA 773 


Bolt, stove-round head 












5/16" x 1/2" N.C. 


126 


32 pcs.l# 


.02 




XA 774 


Roof, cab 


1 


75# 


26.50 


258 


XA 775 


Panel, cab-inner section 


1 


15 1/2# 


12.50 


255 


XA 776 


Guide, door 


1 


8# 


2.10 


253 


XA 777 


Nut, hexagon -5/l 6" N.C. 


10 


50 pcs.l# 


.70* 




XA 778 


Washer, flat-5/16" Std. 


10 


90 pcs . 1 # 


.20* 




XA 779 


Panel, cab-outer section 


1 


145# 


34.00 


258 


XA 780 


Door, hinged 


1 


57# 


15.00 


258 


XA 781 


Door, operator’s 


1 


102# 


53.10 


258 


JCA 782 


Glass, sash 


4 


3# 


.60 


258 


XA 783 


Sash, window -with 












glazing angles and 












cork assembled 


1 


13 1/4# 


20.00 


258 


XA 784 


Latch, door 


2 


16 pcs. 1# 


.80 




XA 785 


Rivet, iron-1/4" x 












5/8" 


10 


77 pcs.l# 


.10* 




XA 786 


Track, door roller 


2 


11# 


2.75 




XA 787 


Lock, door 


6 


5 pcs.l# 


.50 




XA 788 


Spring, door lock 


6 


16 pcs.l# 


.35 




XA 789 


Sash, window with 












glazing angles and 












cork assembled 


1 


10 1/2# 


20.00 


258 


XA 790 


Roller, door 


8 


1# 


.55 




XA 791 


Pin, roller 


8 


5 pcs.l# 


.15 




XA 792 


Panel, front with 












window sash 


1 


56# 


17.50 


258 


XA 793 


Door, roof 


1 


6 3/4# 


4.00 


258 


XA 794 


Rivet, iron-l/4" x 












1-1/4" 


1 


43 pcs.l# 


.20* 


258 


XA 795 


Filler, latch 


1 


10 pcs.l# 


.15 


258 


XA 796 


Latch, door 


1 


5 pcs.l# 


1.00 


258 


XA 797 


Bolt, machine -3/8" x 












1" N. C. 


12 


19 DCS . 1# 


.03 




XA 798 


Glass, sash 


2 


2 1/2# 


.50 


258 


XA 799 


Sash, window with 












glaxing angles and 












cork assembled 


1 


6 1/2# 


12.00 


258 


XA 800 


Panel, cab-inner section 


1 


90# 


42 . 00 


258 


XA 801 


Glass, sash 


2 


3 1/2# 


.60 


258 


XA 802 


Sash, window with glaz- 












ing angles and cork 












assembled 


1 


10 1/2# 


20.00 


258 


XA 803 


Bolt, spring PR-1000 


1 


16 pcs . 1# 


.05 


258 


XA 804 


Glass, sash 


2 


3 3/4# 


.70 


258 


XA 805 


Sash, window with 












glazing angles and 












cork assembled 


1 


11# 


19 . 00 


258 


XA 806 


Glass, sash 


4 


V 1/2# 


4.80 


253 
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No. 


XA 


807 


XA 


808 


XA 


809 


XA 


810 


XA 


811 


XA 


812 


XA 


813 


XA 


814 


XA 


815 


XA 


816 


XA 


817 


XA 


818 


XA 


819 


XA 


820 


XA 


821 


XA 


822 


XA 


823 


XA 


824 


XA 


82 5 


XA 


826 


XA 


827 


XA 


828 


XA 


829 


XA 


830 


XA 


831 


XA 


832 


XA 


833 


XA 


834 


XA 


835 


XA 


836 


XA 


837 


XA 


838 


XA 


839 


XA 


840 


XA 


841 


XA 


842 


XA 


843 


XA 


844 


XA 


845 


XA 


846 


XA 


847 


XA 


848 


XA 


849 


XA 


850 


XA 


851 


XA 


852 


XA 


853 


XA 


854 


XA 


855 



Name and Deacription 
of Part 


Qty. 


Approx. 

Weight 


— — 
Price 
Each 


Pag© 

No. 


Rod, tie 


1 


3/4# 


$ .90 


258 


Spacer, pipe 


1 


1 1/4# 


.35 


258 


Sash, window with glaz- 
ing angles and cork 
assembled 


1 


10 1/2# 


17.50 


258 


Lock, window 


4 


16 pea. 1# 


.30 


258 


Nut, wing-l/4" N.C. 


8 


64 pc a.l# 


.02 




Bolt, at ove -round head 
1/4" x 3/4" N.C. 


24 


48 pc a.l# 


.02 




Waaher, flat-l/4" Std. 


8 


142 pca.l# 


.10* 


258 


Plate, front 


1 


9# 


2.00 


258 


Bar, latch 


4 


3 pea . 1# 


2.00 


258 


Section, inner-front 


1 


38# 


19.00 


259 


Roof, cab 


1 


55# 


18.00 


259 


Door, upper front 


1 


25# 


7.90 


259 


Slide, door 


2 


2 1/2# 


1.00 


259 


Member, croaa-lcwer front 


1 


10 1/2# 


2.70 


259 


Section, inner-rear 


1 


22# 


10.50 


259 


Guide, door 


1 


8# 


2.40 


259 


Handle , door 


1 


4 pea . 1# 


.24 


259 


Door, aliding 


1 


20# 


7.25 


259 


Connector, panel 


1 


3/4# 


.45 


?59 


Section, outer -front 


1 


155# 


43.00 


259 


Panel, rear side 


1 


35# 


8.40 


259 


Door, aliding 


1 


92# 


20.00 


259 


Roof, rear 


1 


121# 


22.00 


260 


Back, cab 


1 


285# 


52.00 


260 


Door, rear-half 


1 


66# 


11.50 


260 


Guide, door 


1 


11 1/2# 


7.00 


260 


Door, rear -half 


1 


60# 


12.00 


260 


Track, door roller 


1 


30# 


10.00 


260 


Guard, bulkhead-top 


1 


28# 


8.10 


261 


Guide, flared 


1 


2 1 / 4 # 


1.45 


261 


Plate, guard 


1 


3 / 4 # 


1.10 


261 


Cover, plate 


1 


3 1 / 2 # 


.85 


261 


Bracket, brake 


2 


2 # # 


.75 


261 


Door, hinge 


1 


1 3 / 4 # 


2.25 


261 


Rivet, round head 
5/l6" x l/2" long 
( iron) 


2 


48 pc 3 . 1# 


.30* 


261 


Cover, plate 


2 


3/4# 


1.75 


261 


Bulkhead, upper 


1 


35# 


15.00 


261 


Support, angle 


1 


1# 


.65 


261 


Bolt, at ove -round head 
5/16" x 1-1/4" N.C. 


2 


23 pca.l# 


.03 


261 


Plate, guard 


1 


3/4# 


.90 


261 


Bulkhead, top -upper 


1 


.7 1/2# 


1.50 


261 


Bulkhead, front 


1 


19 1/2# 


4.20 


261 


Bulkhead, t op -1 ewer, 
with hinged door 


1 


9 1/2# 


5.10 


261 


Plate, aide 


1 


1 1/2# 


.85 


261 


Plate, aide 


1 


1 1/2# 


.60 


261 


Guard, bulkhead aide 


1 


14 1/2# 


3.90 


261 


Plate, connection 


1 


1# 


.30 


261 


Bulkhead, lower-aide 


1 


22 1/2# 


12.00 


261 


Support, angle 


1 


1 1/2# 


.60 


261 
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XA 856 


Guard, bulkhead side 


1 


11 1/2# 


$4.80 


261 


XA 857 


Plate, connection 


1 


8 pcs.l# 


.24 


261 


XA 858 


Bu lkhe ad , lowe r - s 1 de 


1 


17# 


9.90 


261 


XA 85S 


Support, angle 


1 


1# 

32# 


.70 


261 


XA 860 


Bulkhead, upper 


1 


15.00 


261 


XA 861 


Support, angle 


1 


1# 


.24 


261 


XA 862 


Nipple, W.I.-1/4" x 












1 1/2" 


2 


22 pcs.l 1 # 


.05 




XA 863 


Nipple, W.I.-1/4" x 












6" 


3 


5 pcs.l# 


.10 




XA 864 


Nipple, W.I.-1/4" x 












8-l/2" 


1 


3 pcs.l# 


.22 


263 


XA 865 


Bracket, grease pipe 


1 


10 pcs.l# 


.18 


263 


XA 866 


Nipple, W.I.-1/4" x 9" 


3 


3 pcs.l# 


.26 


263 


XA 867 


Nipple, W.I.-1/4" x 5" 


2 


6 pcs.l# 


.08 


263 


XA 868 


Hippie, W . I . - l/4 ,? x 












3-1/2" 


1 


8 pc s . 1# 


.07 


263 


XA 869 


Support, grease pipe 


3 


8 pcs.l# 


.24 


263 


XA 870 


Pipe, W.I.-1/4" x 25" 


2 


1# 


.55 


263 


XA 871 


Pipe, W.I.-1/4" x 












27-1/2" 


1 


1# 


.57 


263 


XA 872 


Pipe, W.I.-1/4" x 












15-1/2" 


1 


2 pcs.l# 


.35 


263 


XA 873 


Union, half WE-W48x5 


2 


20 pcs.l# 


.17 


263 


XA 874 


Tubing, flexible grease 


2 


8 pcs.l# 


1.15 


263 


XA 875 


Union, half WE-W48x5A 


2 


13 pcs. 1# 


.24 


263 


XA 876 


Nipple, W.T.-1/4" x 3" 


4 


10 ocs.l# 


.06 




XA 877 


Elbow, W.I.-1/4" x 45° 


2 


12 pcs.l# 


.14 


263 


XA 878 


Pipe, W.I.-1/4" x 29" 


1 


1# 


.57 


263 


XA 879 


Pipe, W.I.-1/4"’ x 24" 


1 


3/4# 


.55 


263 


XA 880 


Suoport, grease pipe 


1 


1 1/4# 


.70 


263 


XA 881 


Pipe, W.I.-1/4" x 










13-1/2" 


1 


2 pcs.l# 


.30 


263 


XA 882 


Pipe, W.I.-1/4" x 8" 


1 


7 pcs.l# 


.20 


263 


XA 883 


Nipple, W.I.-1/4" x 10" 


1 


3 pcs.l# 


.28 


263 


XA 884 


Plate, attachment 


1 


3 pcs.l# 


.70 


264 


XA 885 


Screw, dr ive-#7xl/2 !l 










Parker-Kalon 


24 


16 pcs. 1# 


.50* 




XA 886 


Guard, cable 


1 


32# 


7.50 


264 


XA 387 


Boon, crane Inner 












section 


1 


780# 


270.00 


264 


XA 888 


Sheave, boom suspension 




19 1/2# 








with bushing 


1 


16.00 


265 


XA 889 


Bushing, bronze 


3 


1 1/2# 


3.50 




XA 890 


Dowel, bronze 


10 


16 pcs.l# 


.05 




XA 891 


Cotter, 3/3" x 2-1/2" 


1 


13 ocs.l# 


.02 


265 


XA 892 


Pin, housing 


1 


6 1/2# 


1.50 


265 


XA 893 


Pin, lock 


2 


5 ocs.l# 


.30 


265 


XA 894 


Anchor, dead end 


1 


6# 


2.50 


265 


XA 895 


Anchor, dead end 


1 


6# 


2.50 


265 


XA 896 


Pin, sheave 


1 


4 1/2# 


3.00 


265 


XA 897 


Cotter, 3/8" x 3-1/2" 


3 


10 DCS. 1# 


.02 




XA 898 


Housing, sheave 


1 


16# 


17.50 


265 


XA 899 


Bracket, housing 


1 


36 1/2# 


12.50 


265 


XA 900 


Boom, crane -outer 












section 


1 


835# 


276.00 


26 5 
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XA 901 


Nut, square -3/8" N.C. 


8 


28 pcs . 1# 


$ .01 


265 


XA 902 


Bolt, stove -round head 












3 / 8 " x 3/4" 


B 


20 pcs.l# 


.03 


265 


XA 903 


Plate, name 


2 


li ¥ 


.90 


265 


XA 904 


Yoke, boom point 


1 


145# 


73.00 


265 


XA 905 


Rivet, button head 












5 / 8 " x 1-3/4" (Steel) 


18 


4 DCS • 1$ 


.02 


265 


XA 906 


Plate, filler 


2 


3# 


.60 


265 


XA 907 


Sheave, point with bushing 


2 


45# 


32.00 


| 266 


XA 908 


Washer, thrust 


2 


2 pcs . Iff 


.17 


266 


XA 909 


Spacer, pipe 


0 


3 / 4 # 


.35 


266 


XA 910 


Sheave, suspension with 












bushing 


2 


18 1/2# 


12.00 


266 


XA 911 


Spacer, cast iron 


2 


4 1/4# 


1.10 


266 


XA 912 


Bushing, bronze 


2 


2# 


3.00 


266 


XA 913 


Guard, cable -bottom 


2 


23 1/2# 


6.00 


266 


XA 914 


Guard, cable -center 


1 


v 1 / 2 # 


17.00 


266 


XA 915 


Guard, cabl^-top 


1 


5# 


2.10 


266 


XA 916 


Cotter, l/2" x 3-1/2" 


6 


5 pcs . 1# 


.05 




XA 917 


Shaft, boom point sheave 


1 


31# 


7.00 


266 


XA 918 


Washer, thrust 


1 


1# 


2.70 


266 


XA 919 


Sheave, hook block with 












bushing 


1 


40# 


35.00 


268 


XA 920 


Dowel, bronze-l/4" x 












7 /3 fi 


1 


70 pcs.l# 


.02 


268 


XA 921 


Bushing, bronze 


1 


1 3/4# 


3.60 


268 


XA 922 


Washer, thrust 


2 


1# 


.90 


268 


XA 923 


Plate, block 


1 


65# 


35.00 


268 


XA 924 


Plate, cheek 


2 


145# 


27.00 


268 


XA 925 


Spacer, pipe 


4 


2 pcs.l# 


.25 


268 


XA 926 


Bolt, machine -o/4 TT x 












11" N . C. 


4 


1 1 / 2 # 


.20 


268 


XA 927 


Socket, cable wedge 


1 


8# 


4.20 


268 


XA 920 


Cotter, 3/8" x 2-1/4" 


2 


15 pcs . 1# 


.02 


268 


XA 929 


Pin, wed re socket 


1 


2 1/4# 


.65 


268 


XA 930 


Screw, cap-flat head 












1/2" x 1" N. C. 


2 


8 pcs.l# 


.09 


268 


XA 931 


Washer, 1524-1 


2 




.05 


268 


XA 932 


Plate, lock 


1 


2 pcs.l# 


2.40 


268 


XA 933 


Pin, sheave 


1 


9# 


3.00 


268 


XA 934 


Nipple, W.I.-1/8" x 2" 


1 


25 pcs. 1# 


.05 


268 


XA 935 


Plate, block 


1 


65# 


35 . 00 


268 


XA 936 


Pin, Lock 


1 


8 pcs.l# 


.05 


26 8 


XA 937 


Nut, slotted 


1 


4# 


2.50 


268 


XA 938 


Bearin.tr, roller RC-CT-19 


1 


2 1/4# 


27.00 


268 


XA 939 


Pin, hook 


1 


2 # 


9.50 


268 


XA 940 


Hook, 10 ton - 15 












Wi 11 iams -Vulcan 223B1 


1 


46# 


40.00 


268 


XA 941 


Conduit, l/2" x 67" long 


1 


4 1/2# 


.50 


270 


XA 942 


Fit t ing , Kondu - 1/2 " 












K-C2 " 


3 


1# 


'.60 




XA 943 


Conduit, 1/2" x 7" loner 


1 


2 pcs.l# 


.10 


270 


XA 944 


Fitting, Kondu- l/2" 












K-E2 


6 


3/4# 


.40 
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XA 945 


Receptacle , Kondu- 












1 / 2 " K-PRS2 


3 


3 pcs.l# 


$ .55 


270 


XA 946 


Bushing, socke t-3/3 ,? 


3 


** 


.01 


2 70 


XA 947 


Cap, socket BR-3981 


3 


3 pc s . 1# 


.10 


270 


XA 948 


Body, socket BR-3984 


3 


5 pcs . 1# 


.30 


270 


XA 949 


Lamp, 60 watt-110 volt 












Wes tinghouse 


3 


10 pc s • Iff 


.10 


270 


XA 950 


Pitt ing , Kondu - l/2 ff 












K-T2 


4 


1# 


.75 


270 


XA 951 


Conduit, 1/2" x 33" 












long; 212E367-31 


1 


2 1/2# 


.30 


270 


XA 952 


Wire, R.C #14-90' 0" 












long 


1 


1 1/4# 


1.80 


270 


XA 953 


Nut, wire 


12 


112 pcs.l# 


.05 




XA 954 


Cover, Kondu K-200 


4 


9 pcs.l# 


.07 


270 


XA 955 


Conduit, l/2 1T x 73 M lon^ 


1 


4 3/4# 


.55 


270 


XA 956 


Strap, pipe-l/2" 


2 


25 pcs.l# 


.01 


270 


XA 957 


Cover, Kondu - 1 /2 " 












K-210G23 


3 


8 pcs.l# 


.35 


270 


XA 958 


Cord, 16-2 Super Service 












7" long 


3 


10 pcs.l# 


.10 


270 


XA 959 


Conduit, l/2" x 61" long 


1 


4# 


.45 


270 


XA 960 


Pitt in;', Kondu-l/2" 












K-LR2 


1 


1# 


.60 


270 


XA 961 


Nut, wire 106 


11 


48 pcs.l# 


.05 




XA 962 


Conduit, l/2 TT x 26 ,f long 


1 


1 3/4# 


.20 


270 


XA 963 


Fit tine, Kondu- 1/2 Tt 












K-A2 


0 


3/4# 


.40 


270 


XA 964 


Gasket, Kondu K-GR2 


10 


80 pcs . 1# 


.12 




XA 965 


Support, light 


1 


11 3/4# 


1.20 


270 


XA 966 


Brsce, support 


2 


8 pcs.l# 


.25 


270 


XA 967 


Bolt, stove-round head 












5/16" x 3" 


2 


13 pc s . 1# 


.04 


270 


XA 968 


Connector, Greenfield 












KC 12 


1 


5 pcs.l# 


.10 


270 


XA 969 


Conduit, 1/2" x 2-1/2" long 


2 


7 pcs. 1# 


.05 


270 


XA 970 


Conduit, l/2" x 50" long 


1 


3 1/4# 


.40 


270 


XA 971 


Plate, switch K-17813 


1 


6 DC s . 1# 


.10 


270 


XA 972 


Conduit, l/2" x 29" long 


1 


2# 


.20 


270 


XA 973 


Fitting, Kondu-l/2" 












K-LB2 


1 


1# 


.60 


270 


XA 974 


Conduit, l/2" x 42" long 


1 


2 3/4# 


.25 


270 


XA 975 


Nipple, special l/2" x 












1-1/4" thread one end 


1 


5 pcs.l# 


.05 


270 


XA 976 


Elbow, Pyle-National PN- 












FCCF-ll-L 


1 


3/4# 


.50 


270 


XA 977 


Conduit, Greenfield- 












l/2" x 10" 


1 


2 pcs.l# 


.10 


270 


XA 978 


Conduit, 1/2" x 28" long 


1 


2# 


.20 


270 


XA 979 


Cover, Kondu K-21F4 


6 


6 pcs.l# 


.35 




XA 980 


Grip, cord-complete 












PN-DB3 


7 


6 pcs. 1# 


.30 




XA 981 


Body, cable grip PN-DB- 












3-A 


7 


9 pcs.l# 


.15 




XA 982 


Gr onme t , rubber 












PN-DB-4-C 


13 




.08 
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XA 983 


Nut, cable grip 












PN-DB-4-B 




32 dcs.1# 


$ .15 




XA 984 


Support, light 




4 1/2# 


1.85 


270 


XA 985 


Bracket, switch 




3 pcs.l# 


.30 


270 


XA 986 


Fitting, Kondu-l/2" 












K-FSE12 


1 


2# 


1.00 


270 


XA 987 


Switch, toggle K-1L1311 


2 


11 pcs.l# 


.40 


270 


XA 988 


Receptacle-2 Pole Mid- 












get Triploo "Female” 












PN -RAD-3 115221 


3 


5 pcs.l# 


1.50 




XA 989 


Contact, feir.ale 












PN-RA215 


3 


16 pcs.l# 


.95 




XA 990 


Shell, plug-female 












PN-RAD15031 


3 


8 pcs . 1# 


.85 




XA 991 


Cord, 16-2 Super Service 












10-1/2" long 


1 


8 pcs.l# 


.10 


270 


XA 992 


Conduit, 1/2" x 16 '-Oblong 


1 


12 1/2# 


1.44 


271 


XA 993 


Wire, #14R.C,-85'-0" 












long 


1 


5# 


1.70 


271 


XA 994 


Cord, 16-2 Super Service 












16" long 


1 


4 pcs.l# 


.10 


271 


XA 995 


She 11, plug-male PN-PA15031 


3 


5 pcs.l# 


.85 




XA 996 


Contact, male PN-PA215 


3 


21 pcs.l# 


.95 




XA 997 


Plug, male -2 pole PN-Mid- 












get Triploo PAD3115221 


3 


3 DC 8.1# 


1.50 




XA 998 


Conduit, 1/2" x 23-l/2"long 


1 


2# 


.20 


271 


XA 999 


Pin, swivel 


1 


1 1/2# 


1.00 


271 


XA 1000 


Bracket, angle 


1 


5 1/2# 


1.70 


271 


XA 1001 


Bracket, angle 


1 


5 1/2# 


1.70 


271 


XA 1002 


Conduit, 1/2" x 18»-0"long 


1 


16# 


1.60 


271 


XA 1003 


Cord, 16-2 Super Service 












12" long 


3 


5 pcs.l# 


.10 


271 


XA 1004 


Closure, reflector 












CH-KL5694 


2 


1 1/4# 


2.30- 


272 


XA 1005 


Screw, machine -round 












head #6-32x3/4" 


4 




.01 


272 


XA 1006 


Bolt, carr iage-l/4" - 












20 x 3/4" long 


4 


35 pcs.l# 


.02 


272 


XA 1007 


Washer, lock CH-KL5296 


4 


4B pcs.l# 


.04 


272 


XA 1008 


Support, reflector 












CH-KI.l3.93 


2 


2 pcs.l# 


.75 


272 


XA 1009 


Lens, reflector 












CH-HL6014 


2 


1 1 / 2 # 


3.50 


272 


XA 1010 


Reflector, flood light 












CH-KL5366 


2 


1 3 / 4 # 


8.50 


272 


XA 1011 


Ring, lens clamping with 












screws CH-KL5675 


2 


3 pcs.l# 


1.50 


272 


XA 1012 


Grommet, rubber 












CH-HL6537 


2 


48 pc 8.1# 


.13 


272 


XA 1013 


Washer, retainer 












CH-KL5695 


2 


16 pcs.l# 


.35 


272 


XA 1014 


Holder, sooket CH-KD5691 


2 


3 pcs.l# 


.75 


272 


XA 1015 


Socket, lamp CH-KL1198 


2 


4 pcs . 1# 


.50 


272 


XA 1016 


Lamp, 250 Watt. -110 












volts Westinghouse 


2 


4 pcs.l# 


1.15 


272 


XA 1017 


Screw, machine -round 












head #8-32x1/2" 


2 




.01 


272 
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XA 101b 


Cord, service CH-KL5700 


2 


4 pcs.l# 


$ 1.00 


272 


XA 1019 


Plug, Benjamin 903 


3 


12 pcs.l# 


.20 




XA 1020 


Socket, light 


3 


1 1/2# 


1.05 




XA 1021 


Lamp, 100 Watt-110 












volts Westinghouse 


1 


10 pcs.l# 


. 15 


273 


XA 1022 


Ell, Condulet VEL1190 


1 


3/4# 


.35 


273 


XA 1023 


Nipple, close-l/2” W.I. 


2 


14 pcs. 1# 


.05 


273 


XA 1024 


Bolt, stove-flat head 












1/4-20x3/4” 


4 


50 pcs . 1# 


.02 


273 


XA 1025 


Flange, floor-l/2” 


1 


2 DC S . 1# 


.25 


273 


XA 1026 


Reflector, light GO-90228 


1 


1 3/4# 


1.90 


273 


XA 1027 


Cord, Super Service 












16-2 x 23” long 


1 


10 pc s . 1# 


.10 


273 


XA 1028 


Cord, 16-2 Super Service 












24” long 


1 


3 pcs.l# 


.15 


274 


XA 1029 


Screw, machine #4-36x 












5/32” Hd. Stl. Rolled 












thread (Cad. Pet.) 


2 




.02 


274 


XA 1030 


Grip, cord PN-BD945 


1 


2 pcs.l# 


.65 


274 


XA 1031 


Nut, compression 












PN-DB-9-B 


1 


4 pcs. 1# 


.18 


274 


XA 1032 


Grommet, rubber 












PN-DB-9-D 


1 




.12 


274 


XA 1033 


Elbow, cord grip 












PN-DB945-A 


1 


3 pcs.l# 


.48 


274 


XA 1034 


Bracket, swivel 


1 


3 3/4# 


1.30 


274 


XA 1035 


Reflector, light- less 












Socket GO-50216 


2 


4 1/2# 


3.05 


274 


XA 1036 


Lamp, 200 Watt-110 












volts Westinghouse 


2 


4 pcs.l# 


.27 




XA 1037 


Cord, 16-2 Super Service 












17” long 


1 


4 pcs . 1# 


.10 


275 


XA 1038 


Bracket, reflector 


1 


8 3/4# 


1.25 


275 


XA 1039 


Pliers, 6” 


1 


2 pcs.l# 


.50 


276 


XA 1040 


Wrench, spanner for brakes 


1 


1 1/2# 


.70 


276 


XA 1041 


Wrench, water pump 


1 


10 pcs.l# 


.20 


276 


XA 1042 


Wrench, open end-Bonney 












1-1/4” for adjusting 












clutches 4840 


1 


3 pcs . 1# 


1.65 


276 


XA 1043 


Wrench, adjusting cres- 












ent 10” 


1 


1# 


1.55 


276 


XA 1044 


Gun, Alemite Grease - 












13 oz. A-6637 


1 


3 1/2# 


5.75 


276 


XA 1045 


Wrench, double head for 












5/8” and 3/4” nuts 37 


1 


2# 


1.75 


276 


XA 1046 


Hose, grease gun- 












Alemite 15” with coup- 












ling A-5823 


1 


3/4# 


6,30 


276 


XA 1047 


Wrench, double head for 












7/8” and 1” nuts 41 


1 


4# 


4.20 


276 


XA 1048 


Can, oil-l/2 pint 


1 


3 pcs . 1# 


.40 


276 


XA 1049 


Wrench, 18” pipe 


1 


4 1/4# 


2.65 


276 


XA 1050 


Grit, Aloxite cloth 












2” x 18” #50 


1 


16 pc 3 . 1# 


.10 


276 


XA 1051 


Wrench, monkey -12” 


1 


2 1/2# 


2.55 


276 


XA 1052 


Wrench, box for 5/8” nuts 


1 


1# 


1.20 


276 
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XA 1054 


1 

Padlock, laminated with 












chain and keys 


3 


2 pcs.l# 


$ .65 


276 


XA 1056 


Wrench, spark plug with 












handle 


1 


2 pcs. 1# 


.25 


276 


XA 1057 


Crank, starting 


1 


6# 


7.00 


276 


XA 1058 


Wrench, socket for 












crawler tie bracket 












bolts 


1 


3# 


1.50 


276 


XA 1059 


Wrench, offset socket 












for 3/4" nuts 


1 


2 3/4# 


2.10 


276 


XA 1060 


Extinguisher, fire -Pyrene 












PY-C31-T 


1 


9 3/4# 


11.50 


276 


XA 1061 


Wrench, drum barrel for 












3/4" x 7/8" nuts 


1 


3/4# 


1.65 


276 


XA 1062 


Chisel, Doso-3/4" x 9" 


1 


1# 


.75 


276 


XA 1063 


Bolt, stove -round head 












3/16" x 1/2" 


12 


106 pcs.l# 


.50* 




XA 1064 


Wrench, crawler 


1 


8 1/2# 


4.30 


276 


XA 1065 


Driver, screw 


1 


2 pcs.l# 


.70 


276 


XA 1066 


Link, repair for traction 












chain 


1 


3# 


1.40 


276 


XA 1067 


Pipe, grease for pilot 












bearing 


1 


6 pcs.l# 


.31 


276 


XA 1068 


Hammer, ball Peen-2 lbs. 


1 


2 1/4# 


1.20 


276 


XA 1069 


Pin, drift 


1 


1# 


.40 


276 


XA 1070 


Pin, rivet-43/64" 












long A-51538 


1 


165 pcs.l# 


.02 


278 


XA 1071 


Pin, rivet-2l/32" 




i 


' 






long A-50897 


2 


192 pcs.l# 


.05 


278 


XA 1072 


Spacer, link A-50899 


1 


«* 


.03 


278 


XA 1073 


Pin, rivet-17/32" 












long A-50896 


1 




.05 


278 


XA 1074 


Link, pivot A-50898 


2 


40 pcs . 1# 


.10 


278 


XA 1075 


Piston, head- 




i 








Not sold separately 












Order XA 1076 










XA 1076 


Head, piston and 












A-G50911 


1 


3/4# 


2. 15 


278 


XA 1077 


Plug, adJusting-l/8" 












A-A-155 


1 


55 pcs. 1# 


.02 


278 


XA 1078 


Follower, grease 








. 




A-G52036 


1 


20 pcs . 1# 


.60 


278 


XA- 1079 


Nut, hexagon-l/4" x 












20 A-40855 


1 


125 pcs . 1# 


.05 


278 


XA 1080 


Packing, cord A-52038 


1 


** 


.05 


278 


XA 1031 


Nut, Hexagon A-53735 


1 


22 pcs. 1# 


.25 


278 


XA 1082 


Spring, main A-52032 


1 


4 pcs . 1# 


.50 


278 


XA 1083 


Lever, hand A -5092 


1 


3/4# 


1.00 


278 


XA 1084 


Sleeve, piston A-51914 


1 


18 pcs.l# 


.10 


278 


XA 1085 


Gasket, cylinder 












A-50903 


1 


** 


.05 


278 


XA 1086 


Cylinder, grease 












A-G50888 


1 


1# 


2.00 


278 


XA 1087 


Latch, release A-52031 


1 


10 pcs. 1# 


.15 


278 


XA 1088 


Knob, follower A-42221 


1 


3 pcs.l# 


.35 


278 


XA 1089 


Rod, follower A-52037 


1 


4 pc s . 1# 


.50 


278 
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i 
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XA 


1090 


Spring, follower A-53751 


1 


45 


pcs . 1# 


$ .10 


278 


XA 


1091 


Plug, body A-42023 


1 


28 


pC S . 1# 


.30 


277 


XA 


1092 


Gasket, plug A-G-985 


1 






.05 


277 


XA 


1093 


Seal, rubber A-301030 


1 






.25 


277 


XA 


1094 


Washer, steel A-3010S1 


1 




** 


.03 


277 


XA 


1095 


Spring, check A-Z715 


1 






.03 


277 


XA 


1096 


Adaptor., hose A-301976 


1 


8 


pcs . 1# 


.30 


277 


XA 


1097 


Ball, steel A-C-122 


1 




■H-4* 


.05 


277 


XA 


1098 


Body, coupling A -42035 


1 


2 


pcs . 1# 


2.25 


277 


XA 


1099 


Hose, grease-18 n 
















A-G51410 


1 


3 


pc s . 1# 


1.60 


277 


XA 


1100 


Ring, hose A-43809 


1 


10 


pcs . 1# 


.10 


277 


XA 


1101 


Stud, female A-H-15-100 


1 


17 


pcs . 1# 


.15 


277 


XA 


1102 


Cup, leather A-46118 


1 




■as* 


.04 


277 


XA 


1103 


Body, connection 
















A -H- 15 -99 


1 


7 


pcs.l# 


.25 


277 


XA 


1104 


Spring, swivel A-A-618 


1 






.03 


277 


XA 


1105 


Washer, steel A-43851 


1 






.02 


277 


XA 


1106 


Stem, lock plate 
















PY-6B 


1 


20 


pcs.l# 


.09 


280 


XA 


1107 


Washer, packing PY-24 


2 






.04 


280 


XA 


1103 


Plate, lock PY-6 


1 


30 


pcs . 1# 


.27 


280 


XA 


1109 


Shim, pump PY-20 


2 






.02 


280 


XA 


1110 


Sleeve, chamber PY-30A 


1 


12 


pcs . 1# 


.22 


280 


XA 


1111 


Cap, filler FY-4 


i 


30 


pcs . 1# 


.27 


280 


XA 


1112 


Washer, filler cap 














PY-25 


1 






.05 


280 


XA 


1113 


Chamber, upper valve 
















PY-31A 


1 


6 


pc s . 1# 


.90 


280 


XA 


1114 


Sleeve, brass PY-16A 


1 


20 


pcs . 1# 


.11 


280 


XA 


1115 


Cap, top PY-29 


1 


6 


pc s . 1# 


.36 


280 


XA 


1116 


Body, brass PY-35 


1 


1 


1/2# 


3.60 


280 


XA 


1117 


Ball, valve PY-18 
Not sold separately. 
Order XA 1127 and XA 1113 


4 








280 


XA 


1118 


Tube, suction PY-33 


1 


24 


pc s . 1# 


.18 


28 0 


XA 


1119 


Tube , pump PY-4 1 


1 


6 


pcs . 1# 


1.10 


280 


XA 


1120 


Rod, valve ball PY-17 


1 


66 


pc s . 1# 


.18 


280 


XA 


1121 


Tube, piston valve PY-38A 


1 


6 


pcs o 1# 


.72 


280 


XA 


1122 


Spool, slide valve PY-3A 


1 


32 


pcs . 1# 


.18 


280 


XA 


1123 


Nozzle, tube PY-1 


1 


34 


pcs . 1# 


.13 


280 


XA 


1124 


Packing, slide valve 
















PY-10 


1 




** 


.02 


280 


XA 


1125 


Nut, packing PY-9C 


1 


90 


pcs . 1# 


.09 


280 


XA 


1126 


Stop, spool PY-2A 
Not sold separately. 
Order XA 1121 


1 








280 


XA 


1127 


Chamber, lower valve 
















PY-31A 


1 


6 


pcs . 1# 


.90 


280 


XA 


1128 


Bracket, extinguisher 














PY-B4T 


1 


i# 


1.50 


280 


XA 


1129 


Pin, handle PY-46 


1 




** 


.04 


280 


XA 


1130 


Handle, operating FY-7F 


1 


i# 


1.35 


280 


XA 


1131 


Cao, piston valve tube 
















PY-5 


1 


83 


pcs . 1# 


.09 


280 


XA 


1132 


Soring, washer retainer 
















' PY-12 


1 






.04 


280 
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Page 


No 


# 


of Part 


Qty. 


Weight 


Each 


No. 


XA 


1133 


Sleeve, sealing plug 














PY-43C 


1 


50 pcs. 1# 


$ .18 


280 


XA 


1134 


Spring, handle PY-21 


1 


140 pc s.l# 


.05 


280 


XA 


1135 


Retainer, sealing washer 














FY-13 


1 


41 pc s . 1# 


.09 


280 


XA 


1136 


Washer, handle sealing 












PY-28 


1 


*« 


.05 


280 


XA 


1137 


Tube, nozzle PY-39A 


1 


17 pcs.l# 


.18 


280 


XA 


1138 


Cable, boom hoist-6 












strand 19 wire improved 
plow steel-hemp center 
1/2" x 300* -0" 


1 


124# 


36.00 


282 


XA 


1139 


Wedge, socket 


1 


2 pcs.l# 


.50 


282 


XA 


1140 


Pin, wedge 


1 


3/4# 


.35 


282 


XA 


1141 


Socket, wedge 


1 


5# 


.60 


282 


XA 


1142 


Cable, hoist-6 strand- 














19 wire, improved plow 
steel Hemp center 5/8” 














x 213 *-0" 


1 


135# 


44.73 


282 


XA 


1145 


Plate, capacity 


1 


3/4# 


2.40 


283 


XA 


1146 


Screw, drive -#2xl/4" 


8 




.30* 


283 


XA 


1147 


Plate, Instruction for 














lower traction brakes 


1 


4 pcs.l# 


.60 


283 


XA 


1148 


Chart, cable length 


i 




283 


XA 


1149 


Plate, serial 


i 


2 pcs.l# 


.85 


283 


XA 


1150 


Rivet, round head 












3/16" x l/4" 


4 


** 


.18* 


283 


XA 


1151 


Plate, guarantee 


1 


5 pcs .1# 


.30 


283 


XA 


1152 


Bolt, machine-1" x 14" 














N. C. 


8 


4# 


.41 


284 


XA 


1153 


Counterweight, corner 


2 


250# 


25.00 


284 


XA 


1154 


Counterweight, center 


2 


250# 


25.00 


284 


XA 


1155 


Counterweight, iron ore 


1 


3000# 




284 


XA 


1156 


Bolt, lever PM-F3905 


1 


2 pcs.l# 


.20 


285 


XA 


1157 


Cotter, 3/16" x 1-3/4" 


2 


25 pcs.l# 


.30* 


285 


XA 


1158 


Hut, s lotted-Hex .3/4" - 












10 N. C. 


2 


6 pcs.l# 


.06 


285 


XA 


1159 


Bumper, door PI1-F3811 


2 


3 1/2# 


2.55 


285 


XA 


1160 


Hinge, dipper PM-B3000-A 


2 


50# 


15.60 


285 


XA 


1161 


Pivot, latch lever 














PH-F3977 


1 


2 1/2# 


6.10 


285 


XA 


1162 


Nut, slotted Hex.-l"- 












8 K. C. 


1 


3 pcs.l# 


.11 


285 


XA 


1163 


Plate, door PM-33068 


1 


160# 


39.50 


285 


XA 


1164 


Bolt, lever PK-F3906 


1 


2 pcs.l# 


.20 


285 


XA 


1165 


Washer, 3/4" wrought 


2 


8 pcs.l# 


.01 


285 


XA 


1166 


Bushing, hinge PM-PC974 


2 


1 1/2# 


1.35 


285 


XA 


1167 


Rivet, button head 














5/3" x 2-1/4" 


28 


4 pcs.l# 


.02 


285 


XA 


1168 


Guide, latch lever 












PN-F3989 


1 


5 3/4# 


2.55 


285 


XA 


1169 


Lever, latch PN-F3990 


1 


6# 


1.20 


285 


XA 


1170 


Rivet, button head 














5/8" x 2-3/4" 


5 


3 pcs.l# 


.02 


285 


XA 


1171 


Guide, rear latch bar 














PN-F3309A 


1 


31 1/2# 


11.35 


28 5 
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XA 1172 


Guide, front latch bar 










PM-F3808A 


1 


27 1/2# 


$10.35 


XA 1173 


Bar, latch PM-F3889 


1 


19# 


8.00 


XA 1174 


Washer, wrought -1-3/4 M 










PM-F3991 


2 


2 pcs. 1# 


.40 


XA 1175 


Bushing, hinge 










PM-PC973-1 


8 


1# 


1.75 


XA 1176 


Cotter, 1/2" x 2 l/2" 


2 


6 pcs.l# 


.03 


XA 1177 


Pin, hinge PM-PC946-4 


2 


5# 


3.25 


XA 1178 


Cotter, l/2" x 3" 


14 


5 pcs.l# 


.04 


XA 1179 


Pin, stick foot 










PI1-PC918-7 


2 


8# 


2.70 


XA 1180 


Body, dipper PM-AA808 


1 


600# 


353.00 


XA 1181 


Pin, dipper block 


2 


10 1/2# 


2.35 


XA 1182 


Cotter, 5/8” x 3” 


2 


3 pcs.l# 


.06 


XA 1183 


Bushing, dipper block 










PM-PC973 


6 


3/4# 


1.75 


XA 1184 


Washer, flat-1-3/4" W.I. 


6 


2 pcs . 1# 


,30 


XA 1185 


Insert , latchkeeper 










PM -F3985 


1 


2 3/4# • 


1.40 


XA 1186 


Rivet, liverpool-3/4" x 










3" 


2 


2 pcs.l# 


.10 


XA 1187 


Front, dipper PM-A793-A 


1 


496# 


145.00 


XA 1188 


Point, dipper PM-730-8M 


4 


15# 


6.50 


XA 1189 


Wedge, point -for driving 










out socket points 










PM-F3279 


1 


4 1/2# 


2.20 


XA 1190 


Rivet, liverpool-3/4” x 










2-3/4" 


8 


2 pc s . 1# 


.10 


XA 1191 


Rivet, liverpool 3/4” x 










3-1/4” 


24 


2 pcs.l# 


.10 


XA 1192 


Member, dipper stick 










side with crowding racks 


1 


770# 


240.00 


XA 1193 


Stop, crowding 


2 


5# 


5.50 


XA 1194 


Member-, dipper stick side 










with crowding racks 


1 


770# 


240.00 


XA 1195 


Spacer, link 


2 


1 1/2# 


1.05 


XA 1196 


Bushing, adjusting link PM 


2 


1# 


1.15 


XA 1197 


Spacer, oak block 


1 


10# 


3.85 


XA 1198 


Bolt, special 


8 


3 1/4# 


.90 


XA 1199 


Rack, crowding-68 teeth 


2 


08# 


57.50 


XA 1200 


Cover, wood filler 


1 


30 1/2# 


4.50 


XA 1201 


Rack, crowding-22 teeth 


2 


33# 


18.00 


XA 1202 


Spacer, pipe 


8 


1 1/2# 


.40 


XA 1203 


Link, adjusting 


2 


18# 


6.00 


XA 1204 


Link, adjusting 


2 


18# 


6.00 


XA 1205 


Shin, filler block 


2 


5# 


.65 


XA 1206 


Spacer, oak block 


5 


11# 


2.50 


XA 1207 


Cover, wood filler 


1 


31# 


4.50 


XA 1208 


Angle, support 


2 


2# 


1.25 


XA 1209 


Bushing, stick foot 










PM -2093 


2 


1/2# 


1.15 


XA 1210 


Plate, attachment 


1 


3 pcs.l# 


.75 


XA 1211 


Nut, hexagon-7/16” N.C. 


4 


20 pcs.l# 


.01 


XA 1212 


Washer, thrust 


4 


1 1/4# 


2.10 


XA 1213 


Nut, slotted 


0 


3/4# 


i.eo 


XA 1214 


Washer, flat 


2 


1 1/2# 


4.20 
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XA 


1215 


Bushing, saddle block 


4 


2 3/4# 


$2.75 


283 


XA 


1216 


Spacer, saddle block 


2 


V# 


12.50 


288 


XA 


1217 


Rod, lock 


2 


2 pcs.l# 


.60 


288 


XA 


12 is 


Nut, Hex. Half -1-1/3" 














N. C. 


4 


3 pcs.l# 


.15 


288 


XA 


1219 


Nut, Hex. -1-1/8" N.C. 


4 


3 / 4 # 


.12 


288 


XA 


1220 


Block, saddle with 














bushing 


2 


98# 


60.00 


288 


XA 


1221 


Nut, square 


4 


2 pcs.l# 


.25 


288 


XA 


1222 


Bolt, gib adjusting 


4 


1 3/4# 


1.30 


288 


XA 


1223 


Sprocket, chain 


1 


43# 


27.00 


288 


XA 


1224 


Bolt, lock 


2 


5 pcs.l# 


.45 


288 


XA 


1225 


Bushing, flanged 


2 


22# 


18.50 


288 


XA 


1226 


Shim, bushing 


2 


3 pcs.l# 


.50 


288 


XA 


1227 


Pinion, crowd 


2 


55# 


42.00 


288 


XA 


1228 


Gib, saddle block 


2 


41# 


8.50 


288 


XA 


1229 


Key, straight 


2 


3/4# 


.60 


288 


XA 


1230 


Shaft, shipper with nuts 


1 


78# 


110.00 


288 


XA 


1231 


Pin, lock 


1 


16 pcs . 1# 


.24 


288 


XA 


1232 


Pin, sheave 


1 


1# 


1.15 


288 


XA 


1233 


Pin, sheave 


1 


i# , 


1.80 


288 


XA 


1234 


Shaft, boom point 


1 


70 1/2# 


11.00 


290 


XA 


1235 


Bolt, machine 5/3" x 














5-1/2" N. C. 


2 


2 pcs.l# 


.10 


290 


XA 


1236 


Guard, sheave 


2 


10 # 


0.50 


290 


XA 


1237 


Wedge, socket 


2 


1# 


.70 




XA 


1238 


Bushing, bronze 


1 


3 1 / 4 # 


2. 70 


290 


XA 


1239 


Sheave, boom point with 














bushing 


1 


93 # 


46.00 


290 


XA 


1240 


Sheave , dummy 


1 


94 # 


36.00 


290 


XA 


1241 


Bushing, sheave pin 


2 


5 1 / 2 # 


7.50 


292 


XA 


1242 


Washer, thrust 


2 


1# 


1.20 


292 


XA 


1243 


Sheave, padlock block 


1 


44 # 


26.50 


292 


XA 


1244 


Bolt, machine 7/C” x 














6 l/2” !!. C. 


2 


1 1/2# 


.22 


292 


XA 


1245 


Bolt, machine 7/8” x 














7 1/2” N. C. 


2 


1 3 / 4 # 


.24 


292 


XA 


1246 


Washer, bevel 


2 


3 DCS • 1# 


.50 


292 


XA 


1247 


Block, padlock 


1 


114#* 


30.00 


292 


XA 


1248 


Washer, flat 


3 


15 pcs.l# 


.04 


292 


XA 


1249 


Pin, anchor 


1 


2 pc s . 1# 


.65 


292 


XA 


1250 


Cotter, 1/4” x 1-1/4” 


1 


55 pcs.l# 


.60# 


292 


XA 


1251 


Key, lock 


1 


8 pcs.l# 


.30 


292 


XA 


1252 


Pin, sheave 


1 


11 3 / 4 # 


3.90 


292 


XA 


1253 


Bushing, Mang. steel 


4 


1 3 / 4 # 


1.80 


292 


XA 


1254 


Assembly, padlock block 


1 


200# 


96.00 


292 


XA 


1255 


Plate, lock 


2 


5 pcs.l# 


.20 


293 


XA 


1256 


Screw, cap-3/4” x 1-1/2” 














N.C. 


4 


2 DCS.l# 


.10 


293 


XA 


1257 


Guide, tension bolt 


2 


2 3/4# 


4.00 


293 


XA 


1258 


Block, bearing 


2 


17# 


13.50 


293 


XA 


1259 


Sprocket, idler with 














bushing 


2 


43 1/2# 


21.50 


293 


XA 


1260 


Bolt, tension 


0 


5 1/2# 


1.80 


293 


XA 


1261 


Bolt, anchor 


1 


2# 


.60 


293 


XA 


1262 


Shaft, idler sprocket 


2 


22# 


4.50 


293 



■* Price 
fs* Over 

Digitized by 



Per 100 Pcs . 



Original from 

UNIVERSITY OF CALIFORNIA 



PARTS SECTION 



PAGE 343 



Part 

No. 


Name and Description 
of Part 


Qty. 


Approx . 
Weight 


Price 

Each 


Page 

No. 


XA 1263 


Rivet, flat head #250 x 












l/2" brass 


4 


120 pcs.l# 


♦ .01 


293 


XA 1264 


Guide, chain 


1 


3/4# 


.70 


293 


XA 1265 


Roller, chain link 












JE-1641AA 


2 


4 pc s . 1# 


.25 


293 


XA 1266 


Pin, link with lock 












pin JE-1641AA 


2 


3 pc 3 . 1# 


.35 




XA 1267 


Link, repair with side 












bars, rollers, link 












and lock pins 












JE-1641AA 


1 


1 3/4# 


1.20 


293 


XA 1268 


Bolt, carriage 5/8" x 












2-1/2" 


1 


3 pc s . 1# 


.08 


293 


XA 1269 


Nut, Hexagon half- 












1" N. C. 


3 


4 pc s . 1# 


.09 




XA 1270 


Chain, crowd-144 links 












Jeffery steel thimble 












JE-1641AA 


1 


255# 


172.80 


293 


XA 1271 


Bolt, carriage-5/8" x 












1-3/4" 


2 


3 pc s . 1# 


.08 


293 


XA 1272 


Plate , lock 


1 


3/4# 


.95 


293 


XA 1273 


Guide, chain 


1 


10# 


3.20 


293 


XA 1274 


Cover, Inspection 


1 


9 1/2# 


2.20 ■ 


293 


XA 1275 


Plate, guide 


2 


4 3/4# 


1.75 


293 


XA 1276 


Casting, foot 


2 


580# 


250.00 




XA 1277 


Plate, instruction 


1 


5 pcs.l# 


.50 


293 


XA 1278 


Screw, cap-Hex. Head 












Parker-Kalon self 












threaded 3/8" dia. x 












3/4" 


20 


20 pcs.l# 


.02 




XA 1279 


Plate , name 


4 


2# 


1.50 




XA 1280 


Boom, shovel 


1 


2565# 


780.00 


293 


XA 1281 


Plate, serial number 


1 


3 pcs.l# 


.80 


293 


XA 1282 


Bumper, oak 


1 


15# 


2.70 


293 


XA 1283 


Support, bumper 


1 


35# 


6.60 


293 


XA 1284 


Bolt, machine 3/4" x 












7-1/2" N. C. 


2 


1 1/ M 


.16 


293 


XA 1285 


Plunger, dipper trip 


1 


6 1/4# 


5.40 


294 


XA 1286 


Bolt, blank 


1 


6 pcs.l# 


.14 


294 


XA 1287 


Rod, plunger 


1 


6 1/2# 


1.35 


294 


XA 1288 


Stop, spring 


1 


3/4# 


.18 


294 


XA 1289 


Spring, plunger 


1 


1 1/4# 


.90 


294 


XA 1290 


Wedge, socket 


2 


6 pcs^l# 


.35 




XA 1291 


Socket, wedge 


1 




.85 


294 


XA 1292 


Washer, flat 


1 


60 pcs.l# 


.04 


294 


XA 1293 


Link, special 


4 


18 pcs.l# 


.75 


294 


XA' 1294 


Nut, Hex. Half-l-l/4" 












N. C. 


2 


2 pcs.l# 


.21 


294 


XA 1295 


Chain, trip 


1 


4 1/2# 


4.00 


294 


XA 1296 


Pin, shackle 


1 


3 pcs. 1# 


.35 


294 


XA 1297 


Shackle, chain 


1 


1# 


.95 


294 


XA 1298 


Spacer, bearing 


1 


3/4# 


1.70 


295 


XA 1299 


Bearing, ball-N.D. 












ND-1209 


1 


1# 


4.70 


295 


XA 1300 


Guard, cable 


1 


4# 


3.90 


295 


XA 1301 


Link, clutch band-live end 1 


2' 1/4# 


.70 
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XA 


1302 


Link, clutch band-deadend 


1 


8 pc s . 1# 


$ .40 


295 


XA 


1303 


Pin, one hole 


1 


16 pcs.l# 


.24 


295 


XA 


1304 


Pin, one hole 


2 


16 pcs.l# 


.25 


295 


XA 


1305 


Cotter, 1/8" x 3/4” 


4 


** 


.10* 




XA 


1306 


Bearing, ball-N.D. 














N.D.-7209 


2 


1# 


4.75 




XA 


1307 


Drum, clutch and winding 


i 


46# 


24.00 


295 


XA 


1308 


Spring, tension 


i 


1 1/4# 


.60 


295 


XA 


1309 


Pin, one hole 


i 


16 pcs.l# 


.24 


295 


XA 


1310 


Cotter, 1/8” x 1-3/4" 


i 




.15* 


295 


XA 


1311 


Lining, clutch-J.J1.200 


i 


3/4# 


1.30 


295 


XA 


1312 


Rivet, brass -3/16" x 3/3" 


14 




.01 


295 


XA 


1313 


Band, friction with 














lining 


1 


3# 


9.90 


295 


XA 


1314 


Cotter, 1/8" x 1-1/2" 


2 


** 


.10* 




XA 


1315 


Lever, operating 


1 


3/4# 


3.30 


295 


XA 


1316 


Screw, cap-Hex. head 














1/2" x 1-1/2" N. C. 


1 


8 pcs.l# 


.04 


295 


XA 


1317 


Pin, lift 


1 


40 pcs.l# 


.80 


295 


XA 


1318 


Bushing, bronze 


1 


40 pcs.l# 


.65 


295 


XA 


1319 


Pin, one hole 


1 


8 pcs.l# 


.70 


295 


XA 


1320 


Spider, clutch with 














bushing 


1 


6 1/2# 


16.00 


295 


XA 


1321 


Screw, drive -#7xl/4 rt 


4 




.50* 


296 


XA 


1322 


Plate, patent 


1 


16 pcs. 1# 


.75 


296 


XA 


1323 


Nut, castle -7/8" N.F. 


1 


2 pcs.l# 


.08 


296 


XA 


1324 


Retainer, bearing 


1 


2 1/4# 


5.00 


296 


XA 


1325 


Washer, flat -7/8" 


2 


8 pcs.l# 


.02 


296 


XA 


1326 


Cover, gear case 


1 


62# 


48.00 


296 


XA 


1327 


Bearing, ball-N.D. 














ND-7207 


1 


3/4# 


2.60 


296 


XA 


1328 


Spacer, bearing 


1 


3 pcs.l# 


1.10 


296 


XA 


1329 


Gear, drive 


1 


25# 


22.00 


296 


XA 


1330 


Shaft, shifter 


1 


4# 


2.25 


296 


XA 


1331 


Spacer, bearing 


1 


1# 


1.70 


296 


XA 


1332 


Spacer, bearing 


1 


4 pcs.l# 


1.70 


296 


XA 


1333 


Pin, one hole 


1 


1# 


.60 


296 


XA 


1334 


Ring, shifter 


1 


1# 


3.00 


296 


XA 


1335 


Spring, tagline 


1 


3/4# 


1.10 


296 


XA 


1336 


Lever, hand 


1 


1 1/4# 


2.70 


296 


XA 


1337 


Screw, cap-Hex. head 














1/2" x 2" N. C. 


1 


6 pcs’.l# 


.05 


296 


XA 


1338 


Crank, shifting 


1 


1 3/4# 


4.20 


296 


XA 


1339 


Bolt, special 


1 


4 pcs . 1# 


.24 


296 


XA 


1340 


Crank, adjusting yoke 


1 


3# 


6.00 


296 


XA 


1341 


Pin, plunger 


1 


1# 


4.80 


296 


XA 


1342 


Shaft, dipper trip 


1 


8 1/4# 


18.75 


296 


XA 


1343 


Key, straight 


1 


4 pcs.l# 


.24 


296 


XA 


1344 


Ring, shifter 


1 


2 pcs.l# 


.95 


296 


XA 


1345 


Sheave, cable with bushing 1 


1# 


4.80 


296 


XA 


1346 


Bushing, bronze 


1 


12 pcs.l# 


2.20 


296 


XA 


1347 


Bolt, shoulder 


1 


2 pcs.l# 


.90 


296 


XA 


1348 


Bracket, sheave 


1 


4 1/2# 


1.50 


296 


XA 


1349 


C ab le , oper a t ing 


1 


1 3/4# 


6.30 


296 


XA 


1350 


Drum, hoist 


1 


230# 


78.00 


298 
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XA 


1351 


Bolt, mdchine-3/4" x 














5-l/2 w N. C. 


4 


3/4# 


298 


XA 


1352 


Sprocket, drive 


1 


224# 




298 


XA 


1353 


Bolt, stove-round head 














5/16" x 5/8" long 


6 


30 pc s.l# 


.02 


300 


XA 


1354 


Bracket , pan 


1 


1/2# 


.50 


300 


XA 


1355 


Pan, drip 


1 


3 1/2# 


1.00 


300 


XA 


1356 


Bracket, pan 


1 


1/2# 


.50 


300 


XA 


1357 


Chain, reverse-39 links 














Jeffery Steel Thimble 
JE- 1641A A 


1 


65# 


46.80 


300 


XA 


1358 


Socket, wedge 


1 


8 1/2# 


4.20 


301 


XA 


1359 


Cable, boom hoist - 














6 strand, 19 wire, im- 
proved Plow Steel- 














Hemp Center Brown Strand 












5/8" x 120' -0" 


1 


77# 


25.20 


301 


XA 


1360 


Cable, dipper trip - 6 














strand, 19 wire- 
Hemp Center-Plow Steel 
5/16" x 33 '-0" 


1 


6# 


2.64 


301 


XA 


1361 


Cable, hoist- 6 Strand, 














19 wire, improved 
Plow Steel-Hemp 
Center-Brown Strand 
5/8" x 65 '-0" 


1 


42# 


13.65 


301 


XA 


1362 


Sheave, cable with 














bushing 


3 


89# 


52.00 




XA 


1363 


Guard, sheave 


1 


4# 


2.45 


302 


XA 


1364 


Bushing, bronze 


3 


4# , 


6.80 




XA 


1365 


Casting, dead end 


1 


11 1/4# 


7.25 


302 


XA 


1366 


Shaft, suspension 


1 


70# 


11.00 


302 


XA 


1367 


Bolt, machine-5/8" x 














5-3/4" N. C. 


2 


2 pcs.l# 


.10 


302 


XA 


1368 


Collar, set 


2 


3 1/2# 


2.75 


302 


XA 


1369 


Shim 6^" x 5" x 7" 


1 


2 1/2# 


.55 


302 


XA 


1369A 


Shim 6|" x #10 x 7" 


1 


1 3/4# 


.50 


302 


XA 


136 SB 


Shim 6^" x #14 x 7" 


2 


1# 


.45 


302 


XA 


1370 


Bolt, S.A.E. 


4 


2 pcs.l# 


1.55 


302 


XA 


1371 


Washer, bevel - 3/4" 


4 


6 pcs.l# 


.06 




XA 


1372 


Adaptor, boom foot 


1 


575# 


190.00 


302 


XA 


1373 


Pin, foot 


2 


7# 


1.80 


302 


XA 


1374 


Bolt, thru 


4 


3 1/2# 


.60 


302 


XA 


1375 


Bolt, thru 


4 


3 3/4# 


.60 


302 


XA 


1376 


Frame , j ib 


i 


510# 


246.00 


302 


XA 


1377 


Box, Torsion 


1 


440# 


150.00 


302 


XA 


1378 


Plate, attachment 


1 


3 pcs.l# 


.85 


302 


XA 


1379 


Bolt, machine -5/8" x 












4-3/4" N. C. 


2 


2 pcs.l# 


.09 


302 


XA 


1300 


Pin, boom pivot 


2 


20# 


6.00 


302 


XA 


1381 


Bolt, thru 


4 


3 1/2# 


.60 


302 


XA 


1382 


Cotter, 5/16" x 2-3/4" 


2 


18 pcs.l# 


.01 


302 


XA 


1383 


Pin, wedge socket 


1 


2# 


1.10 


302 


XA 


1384 


Bushing, Manganese 


1 


2 pcs.l# 


1.20 


302 


XA 


1385 


Socket, wedge 


1 


11# 


6.00 


302 


XA 


1386 


Guard, sheave 


1 


4# 


5.10 


302 



** 0 : 

Digitized b] 



* Price Per 100 Pcs. 



G5° W 



'er Lb. 



Original from 

UNIVERSITY OF CALIFORNIA 












PAGE 346 



KOEHRING COMPANY 



Part 

No. 


Nam© and Description 
of Part 


Qty . 


Approx . 
Weight 


Price 

Each 


Page 

No. 


XA 1387 


Boom, pull shovel 












with Torsion box 


1 


2700# 


680.00 


302 


XA 1388 


Bushing, bronze 


2 


1# 


3.10 


302 


XA 1389 


Drum, idler with bush- 












ings 


1 


90# 


45.00 


302 


XA 1390 


Shaft, idler drum 


1 


15 3/4# 


4.60 


302 


XA 1391 


Collar, set 


2 


1 1/2# 


3.25 


302 


XA 1392 


Bolt, machine -l/2" x 












3-3/4" N. C. 


1 


4 pc s . 1# 


.06 


302 


XA 1393 


Key, straight 


1 


3/4# 


.30 


302 


XA 1394 


Cotter, 5/8" x 5" 


3 


2 pcs.l# 


.14 




XA 1395 


Cotter, 5/8" x 4” 


3 


2 pcs.l# 


.10 




XA 1396 


Shaft, idler 


1 


33# 


6.25 


302 


XA 1397 


Screw, set - square head 












cup point 5/8" x l£" 












N. C. 


2 


4 pcs.l# 


.06 


302 


XA 1398 


Sleeve, tube 


1 


17 1/2# 


21.00 


302 


XA 1399 


Roller, cable deflector 


1 


21 1/4# 


5.70 


302 


XA 1400 


Washer, thrust 


2 


1 3/4# 


3.95 


302 


XA 1401 


Shaft, boom point 


1 


47# 


26.50 


302 


XA 1402 


Plate, lock 


2 


1 1/4# 


.65 


302 


XA 1403 


Nut, half -Hex. 3" x 












8 N. P. 


2 


5 3/4# 


3.00 


302 


XA 1404 


Link, dipper 


1 


102# 


70.00 


303 


XA 1405 


Pin, link 


1 


14 1/4# 


4.50 


303 


XA 1406 


Housing, sheave 


1 


19# 


15.00 


303 


XA 1407 


Dowel, brass-3/8 TI x 












1-1/8" 


2 


25 pcs.l# 


.05 


303 


XA 1408 


Pin, adjusting link 


2 


10 1/4# 


3.00 


303 


XA 1409 


Arm, dipper 


1 


720# 


275.00 


303 


XA 1410 


Pin, dipper arm 


1 


21# 


4.50 


303 


XA 1411 


Bushing, bronze 


2 


2 3/4# 


3.60 


303 


XA 1412 


Bumper, wood 


1 


4# 


2.25 


303 


XA 1413 


Bolt, carriage -5/8" x 












3-1/2" 


2 


2 pcs.l# 


.09 


303 


XA 1414 


Bushing, bronze 


2 


5 3/4# 


11.00 


303 


XA 1415 


Dowel, brass 


2 


18 pcs.l# 


.04 


303 


XA 1416 


Support, "A" Frame yoke 


1 


8 1/2# 


4.30 


303 


XA 1417 


Plate, wearing 


1 


48# 


15.00 


303 


XA 1418 


Spacer, pipe 


1 


4 3/4# 


1.00 


303 


XA 1419 


Link, adjusting dipper 


1 


112# 


33.00 


303 


XA 1420 


Bracket, dipper arm 


1 


84# 


43.00 


303 


XA 1421 


Bar, reinforcement 


2 


14 1/4# 


1.15 


303 


XA 1422 


Bolt, carriage-5/8" x 












4-1/2" 


2 


2 pcs . 1# 


.09 


303 


XA 1423 


Block, bumper 


1 


4 1/2# 


2.30 


303 


XA 1424 


Bracket, dipper arm 


1 


84 1/2# 


43.00 


303 


XA 1425 


Pin, dipper hinge 


2 


4 3/4# 


1.50 


303 


XA 1426 


Bolt, machine -1" x 12" 


5 


3 1/2# 


.40 


303 


XA 1427 


Bracket, scraper 


1 


5 1/2# 


3.45 


303 


XA 1428 


Scraper, sheave 


1 


3/4# 


4.35 


303 


XA 1429 


Screw, cap-flat head 












1" x 3-1/2" N.C . 


12 


1# 


.90 


303 


XA 1430 


Dipper, 31" wide 


1 ' 


1385# 


550.00 


303 


XA 1431 


Cutter, side 


1 


78# 


41.00 


303 


XA 1432 


Rivet, countersunk 












head 5/8" x 3-1/2" 


3 


3 pcs.l# 


.03 


303 
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XA 1433 


Rivet, countersunk head 












5/8" x 4" 


3 


3 pcs.l# 


.03 


303 


XA 1434 


Rivet, countersunk head 
5/8" x 5-1/4" 


3 


2 pcs.l# 


.05 


303 


XA 1435 


Rivet, countersunk head 












5/8" x 6-3/4" 


6 


3/4# 


.08 


303 


XA 1436 


Base, tooth 


3 


108# 


36.50 


303 


XA 1437 


Pin, tooth point 


3 


1# , 


.65 


303 


XA 1438 


Point, tooth 


3 


17 1/2# 


4.15 


303 


XA 1439 


Cutter, side 


1 


78# 


41.00 


303 


XA 1440 


Plato, wearing 


1 


23# 


11.00 


303 


XA 1441 


Bushing, bronze 


2 


1 1/2# 


3.50 


303 


XA 1442 


Block, sheave 


1 


56 1/2# 


70.00 


303 


XA 1443 


Cotter, l/2" x 4" 


4 


4 pcs.l# 


.02 


303 


XA 1444 


Pin, anchor 


1 


14 1/4# 


3.25 


303 


XA 1445 


Sheave, equalizer with 










bushing 


1 


48 1/2# 


35.00 


303 


XA 1446 


Bushing, bronze 


1 


2# 


8.50 


303 


XA 1447 


Pin, sheave 


1 


7# 


2.25 


303 


XA 1448 


Cable, Jib Frame Hoist 












6 strand, 19 wire Plow 
Steel, Hemp Center 
1/2" x 80* -0" 


1 


33# 


9.60 


306 


XA 1449 


Cable, boom hoist- 












6 strand, 19 Wire, 
Flexible Seal Con- 












struction Langlay with 












Independent Wire Rope 
Center 5/8"x75'-0" 


1 


47# 


17.25 


306 


XA 1450 


Clamp, cable CR- 5/8" 


6 


1 1/4# 


.58 




XA 1451 


Cable, Shovel Digging 












6 strand, 19 wire, 
Flexible Seal Con- 












struction Langlay with 












Independent Wire Rope 
Center 3/4" x 60* -0" 


1 


64# 


22.80 


306 


XA 1452 


Drum, cable dragline 












and digging cable for 
pull shovel 


1 


238# 


96.00 


304 


XA 1453 


Spring, operating RU-Y38 


1 


54# 


25.00 


310 


XA 1454 


Tube, operating RU-Y36 


1 


17# 


4.50 


310 


XA 1455 


Bushing, tube RU-Y28 


1 


3# 


3.50 


310 


XA 1456 


Shaft, coupling RTJ-Y35 


1 


9# 


5.00 


310 


XA 1457 


Bolt, machine 5/8" x 












9-1/2" N. C. 


2 


1# 


.13 


310 


XA 1458 


Bearing, wheel RU-Y27 


1 


18# 


15.00 


310 


XA 1459 


Cable, tagline- 6 strand. 












19 wire. Improved Plow 
Cable -Hemp Center - 
3/8" x 60»-0" 


1 


13# 


6.00 


310 


XA 1460 


Wheel, cable RU-Y26 


1 


31# 


25.00 


310 


XA 1461 


Plate, safety RU-Y34 


1 


12 pc s . 1# 


1.00 


310 


XA 1462 


Propellor, tagline 










RU-Y29 


1 


3 1/2# 


3.50 


310 


XA 1463 


Bolt, "U" 5/8" x 30" 










long 


1 


2 1/2# 


4.50 


310 


XA 1464 


Plug, pipe 2" 


1 


1# 


.18 


310 



* Price Per 100 Pcs. 



** Oyen 200 Pcs Per Lb. 

Digitized by ^00316 



Original from 

UNIVERSITY OF CALIFORNIA 



PAGE 348 



KOEHRING COMPANY 



Part 


Name and Description 




Approx. 


Price 


Page 


NO. 


of Part 


Qty. 


Weight 


Each 


No. 


XA 1465 


Plate, end RTJ-Y24 


1 


3# 


$6.00 


310 


XA 1466 


Housing , tagline 












RU-Y39 


1 


54# 


15.00 


310 


XA 1467 


Frame, Fair lead RU-Y30 


1 


13# 


3.00 


310 


XA 1468 


Pin, sheave RU-Y33 


2 


4 pc s . 1# 


1.00 


310 


XA 1469 


Sheave, Fair lead RU-Y31 


2 


5# 


4.00 


310 


XA 1470 


Hook, Grab - 3/8" 


i 


3/4# 


.25 


310 


XA 1471 


Chain, tagline 


1 


10 3/4# 


4.75 


310 


XA 1472 


Cable, closing- 6 strand 












19 wire , Improved 
Plow Steel Hemp Cen- 
teT 5/8" x 130' -0" 


i 


82# 


27.30 


312 


XA 1473 


Cable, holding- 6 strand 












19 wire. Improved 
Plow Steel Hemp Cen- 
ter 5/8"xl01'-0" 


i 


64# 


21.21 


312 


XA 1474 


Plug, pipe 


i 


2 pcs.l# 


3.25 


308 


XA 1475 


Screw, cap-Hex. Head 












7/8" x 2-3/4" N.F. 


4 


1# 


.18 


308 


XA 1476 


Screw, cap-Hex. Head 












7/8" x 2-1/4" N.F. 


4 


1# 


.16 


308 


XA 1477 


Key, Woodruff 21 


2 


20 pcs . 1# 


.04 


308 


XA 1478 


Shaft, sheave 


2 


6# / 


2.00 


308 


XA 1479 


Bushing, flanged 


4 


3 1/2# 


6.60 


308 


XA 1480 


Bearing, Fairlead 


1 


115# 


90.00 


308 


XA 1481 


Roller, bearing 


31 


4 pcs.l# 


.12 


308 


XA 1482 


Ball, New Departure-1" 


22 


6 pcs . 1# 


.25 


308 


XA 1483 


Cap, Fairlead Frame 


2 


3 3/4# 


2.30 


308 


XA 1484 


Screw, cap-Hex. Head 












5/8" x 2-3/4" N.C. 


4 


3 pcs.l# 


.09 


308 


XA 1485 


Sheave, Fairlead 


2 


25# 


24.00 


308 


XA 1486 


Frame, Fairlead 


1 


225# 


118.00 


3 08 


XA 1487 


Stud, grease 


2 


5 pcs.l# 


.70 


308 


XA 1488 


Plate, lock 


2 


18 DCS . 1# 


.24 


308 


XA 1489 


Plate, lock 


2 


1# 


.30 


308 


XA 1490 


Shim .015x1-11/32" O.D. 


14 


192 pcs.l# 


.02 


308 


XA 1490A 


Shim .025x1-11/32" O.D. 


2 


118 pcs.l# 


.02 


308 


XA 1491 


Bushing, roller 


2 


1# 


1.10 


308 


XA 1492 


Seal, T -50000 


4 


8 pcs.l# 


.18 


308 


XA 1493 


Bearing, roller 




3/4# 


2.15 


308 




T-14137- 14274 


4 


XA 1494 


Retainer, bearing T-49574 


4 


4 pcs.l# 


.12 


308 


XA 1495 


Shaft, roller 


2 


11# 


8.60 


308 


XA 1496 


Tube, roller 


2 


21# 


12.50 


308 


XA 1497 


Cable, drag - 6 strand. 












19 wire. Flexible 
Seal Construction 












Langlay with In- 
dependent Wire Rope 
Center 3/4 w x 54 1 -0” 


1 


57# 


14.04 


307 



* Price Per 100 Pcs, 



Ove 

Digitized b) 



e C6 PC3  valve 

PY-10 

1 

WW 

.02 

280 

XA 

AA 

1 1  ?S 

X  Xt>  *J 

Nut,  packing  PY-9C 

1 

90 

pes  . 

1# 

.09 

280 

XA 

1126 

Stop,  spool  PY-2A 
Not  sold  separately, 
Order  XA  1121 

1 

280 

YA 

1 1  27 

Chamber,  lower  valve 

PY-31A 

1 

6 

pes . 

1# 

.90 

230 

XA 

1128 

Bracket,  extinguisher 

PY-B4T 

1 

1# 

1.50 

280 

XA 

1129 

Pin,  handle  PY-46 

1 

w* 

.04 

280 

XA 

1130 

Handle,  operating  PY-7F 
Cao,  piston  valve  tube 

1 

1# 

1.35 

280 

XA 

1131 

PY-5 

1 

83 

pes . 

1# 

.09 

280 

XA 

1132 

Spring,  washer  retainer 

" PY-12 

1 

WW 

.04 

280 

w  Price 

WW  Oyer" 


Digitized  by 


Per  100  Pes 

^p."»     Der  Lb. 
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Part 

11  CLJIra     GLI1U     Uo  o  v>  I   XU  U  XUU 

Approx. 

Page 

No. 

v-L      i  Ell  U 

«* &y  • 

wei gnt 

Each 

«o . 

XA 

1133 

Sleeve,  sealing  plug 

PY-43C 

1 

50  pcs.l# 

$  .18 

280 

XA 

1134 

Spring,  handle  PY-21 

1 

140  pcs.l# 

.05 

280 

XA 

1135 

Retainer,  sealing  washer 

PY-13 

1 

41  pcs.l# 

.09 

280 

XA 

1136 

Washer,  handle  sealing 

PY-28 

1 

»* 

.05 

280 

XA 

1137 

Tube,  nozzle  PY-39A 

1 

17  pcs.l# 

.18 

280 

XA 

1138 

Cable,  boom  hoist-6 

strand  19  wire  improved 
plow  steel-hemp  center 

1/2"  x  300 »-0" 

1 

124# 

36.00 

282 

XA 

1139 

Wedge,  socket 

1 

2  pcs.l# 

.50 

282 

V  A 

XA 

T  t  A  r\ 

1140 

Pin,  wedge 

1 

3/4# 

.35 

282 

TT  ft 

XA 

T  T  A  T 

1141 

Socket,  wedge 

1 

5# 

.60 

282 

XA 

Cable,  hoist-6  strand- 

19  wire,  improved  plow 
steel  Hemp  center  5/8" 

x  213 '-0" 

1 

13  5# 

44.73 

282 

XA 

1145 

Plate,  capacity 

1 

3/4# 

2.40 

283 

XA 

1146 

Screw,  drive  -^#2xl/4" 

8 

*« 

.30* 

283 

XA 

1147 

Plate,  Instruction  for 

lower  traction  brakes 

1 

4  pcs.l# 

.60 

283 

XA 

1148 

Chart,  cable  length 

1 

283 

XA 

1149 

Plate,  serial 

1 

2  pcs.l# 

.85 

283 

XA 

1150 

Rivet,  round  head 
3/16"  x  1/4" 

4 

#* 

.18* 

283 

XA 

1151 

Plate,  guarantee 

1 

5  pcs.l# 

.30 

283 

XA 

1152 

Bolt,  machine -1"  x  14" 

N.  C. 

8 

4# 

.41 

284 

XA 

1153 

Counterweight,  corner 

2 

250# 

25.00 

284 

XA 

1154 

Counterweight,  center 

2 

250# 

25.00 

284 

XA 

1155 

Counterweight,  iron  ore 

1 

3000# 

284 

XA 

1156 

Bolt,  lever  PM-F3905 

1 

2  pcs.l# 

.20 

285 

XA 

1157 

Cotter,  3/16"  x  1-3/4" 

2 

25  pcs.l# 

.30* 

285 

XA 

1158 

Nut,  slotted-Hex.3/4"- 

10  N.  C. 

2 

6  pcs.l# 
3  l/2# 

.06 

285 

XA 

1159 

Bumper,  door  PH-F3811 

2 

2.55 

285 

XA 

1160 

Hinge,  dipper  PM-B3000-A 

2 

50# 

15.60 

285 

XA 

1161 

Pivot,  latch  lever 

PM-F3977 

1 

2  l/2# 

6.10 

285 

XA 

1162 

Nut,  slotted  Hex.-l"- 

8  K.  C. 

1 

3  pcs.l# 

.11 

285 

XA 

1163 

Plate,  door  PM-33068 

1 

16  0# 

39.50 

285 

XA 

1164 

Bolt,  lever  PK-F3906 

1 

2  pcs.l# 

.20 

285 

XA 

1165 

Washer,  3/4"  wrought 

2 

8  pcs.l# 

.01 

285 

XA 

1166 

Bushing,  hinge  PN-PC974 

2 

1  l/2# 

1.35 

285 

XA 

1167 

Rivet,  button  head 

5/3"  x  2-1/4" 

28 

4  pcs.l# 

.02 

285 

XA 

1168 

uUiUB;   iatcn  lever 

PM-F39B9 

1 

5  3/4  # 

2.55 

285 

XA 

1169 

Lever,   latch  PM-F3990 

1 

6# 

1.20 

285 

XA 

1170 

Rivet,  button  head 
5/8"  x  2-3/4" 

5 

3  pcs.l# 

.02 

285 

XA 

1171 

Guide,  rear  latch  bar 

PN-F3809A 

1 

31  l/2# 

11.35 

285 

*  Price  Per  100  Pes 
Over  Pes.  Pel 

Digitizes  by 


GPcs.  Per  Lb. 
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Part 

Name  and  Description 

Approx . 

Pr  ice 

No. 

of  Part 

Otv. 

Weight 

Each 

XA 

1172 

Guide,  front  latch  bar 

27  l/2# 

PM-F3808A 

1 

$10.35 

XA 

1173 

Bar,  latch  PM-F3889 

1 

19# 

8.00 

XA 

1174 

Washer,  wrought -1-3/4" 

PM-F3991 

2 

2  pcs.l# 

.40 

XA 

1175 

Bushing,  hinge 

PM-PC973-1 

8 

1# 

1.75 

XA 

1176 

Cotter,  1/2"  x  2  1/2" 

2 

6  pcs.l# 

.03 

XA 

1177 

Pin,  hinge  PM-PC946-4 

2 

5# 

3.25 

XA 

1178 

Cotter,  1/2"  x  3" 

14 

5  pcs.l# 

.04 

XA 

1179 

Pin,  stick  foot 

PN-PC918-7 

2 

8# 

2.70 

XA 

1180 

Body,  dipper  PI1-AA808 

1 

600# 

353.00 

XA 

1181 

Pin,  dipper  block 
Cotter,  5/8"  x  3" 

2 

10  l/2# 

2.35 

XA 

1182 

2 

3  pcs.l# 

.06 

XA 

1183 

Bushing,  dipper  block 

PM-PC973 

6 

3/4# 

1.75 

XA 

1184 

Washer,  flat -1-3/4"  W.I. 

6 

2  pcs.l# 

.30 

XA 

1185 

Insert,  latchkeeper 

PM-F3985 

1 

2  3/4# 

1.40 

XA 

1186 

Rivet,  liverpool-3/4"  x 

3" 

2 

2  pcs.l# 

.10 

XA 

1187 

Front,  dipper  PM-A793-A 

1 

496# 

145.00 

XA 

1188 

Point,  dipper  PM-730-8M 
Wedge,  point-for  driving 
out  socket  points 

4 

15# 

6.50 

XA 

1189 

PM-F3279 

1 

4  1/20 

2.20 

XA 

1190 

Rivet,  liverpool-3/4"  x 
2-3/4" 

8 

2  pca.l# 

.10 

XA 

1191 

Rivet,  liverpool  3/4"  x 
3-1/4" 

24 

2  pcs.l# 

.10 

XA 

1192 

Member,  dipper  stick 

side  with  crowding  racks 

1 

770# 

240.00 

XA 

1193 

Stop,  crowding 

2 

5# 

5.50 

XA 

1194 

Member-,  dipper  stick  side 

with  crowding  racks 

1 

770# 

240.00 

XA 

1195 

Spacer,  link 

2 

1  l/2# 

1.05 

XA 

1196 

Bushing, ad justing  link  PM 

2 

1# 

1.15 

XA 

1197 

Spacer,  oak  block 

1 

io# 

3.85 

XA 

1198 

Bolt,  special 

8 

3  l/4# 

.90 

XA 

1199 

Rack,  crowding-68  teeth 

2 

98# 

57.50 

XA 

1200 

Cover,  wood  filler 

1 

30  l/2# 

4.50 

XA 

1201 

Rack,  crowding-22  teeth 

2 

33# 

18.00 

XA 

1202 

Spacer,  pipe 

8 

1  l/2# 

.40 

XA 

1203 

Link,  adjusting 

2 

18# 

6.00 

XA 

1204 

Link,  adjusting 

2 

18# 

6.00 

XA 

1205 

Shin,  filler  block 
Spacer,  oak  block 

2 

5# 

.65 

XA 

1206 

5 

11# 

2.50 

XA 

1207 

Cover,  wood  filler 

1 

31# 

4.50 

Kk 

1208 

Angle,  support 

2 

2# 

1.25 

XA 

1209 

Bushing,  stick  foot 

PM  -2093 

2 

1/2// 

1.15 

XA 

1210 

Plate,  attachment 

1 

3  pcs.l# 

.75 

XA 

1211 

Nut,  hexagon -7/16"  II. C. 

4 

20  pcs.l# 

.01 

XA 

1212 

Washer,  thrust 

4 

1  l/4# 

2.10 

XA 

1213 

Nut,  slotted 

o 

3/4# 

i.eo 

XA 

1214 

Washer,  flat 

2 

1  l/2# 

4.30 

■tt 

Price 

Per  100  Pes. 

C,  Over  20^)  Pes.  Per  Lb. 
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Part 

Name  and  Description 

Approx. 

Price 

Page 

No 

of  Part 

Qty. 

Weight 

Each 

No. 

XA 

1215 

Idus ning 9  Saudi©  dj. ock 

'i 

ftp  rrc 

6U  J 

XA 

1216 

OptH-ol  p     3ciU.tlXt3     U  XUUK 

ifr 

OQQ 

XA 

1217 

n  uu |  iuok 

Q 

Ct 

&   pc  S  •  Xff 

•  Dv 

XA 

12  is 

riutj   rieX»    nail  —X— x/o 

w  P 

A 
*% 

O    pC  S  .  J-ff 

•  xo 

pan 

XA 

1219 

Wnh       TT^v    -1-1  /ftn    M  P 

A 
t 

PRA 

XA 

1220 

D1UUK  f     oauUXo  W1H1 

uus ning 

O 

c, 

en  on 

ono 

COO 

XA 

1221 

Nut,  square 

A 
% 

<;   pc  s  •  ±fi 

oc 
•  co 

OQQ 

XA 

1222 

A 
*± 

1  .  OU 

OQQ 

XA 

1223 

oprocicet;,  cnam 

1 

43# 

27.  00 

288 

XA 

1224 

rjO-LL,  lOCK 

o 

D    pC  S  .  Iff 

.  45 

XA 

1225 

Busnmg,  I  J.angea 

22# 

18.50 

288 

XA 

1226 

Shim,  bushing 

2 

3  pes . 1# 

.50 

288 

XA 

1227 

Pinion,  crowd 

2 

55# 

42  .00 

288 

XA 

1228 

Gib,  saddle  block 
i\©yf  straight 

2 

A   T  J/ 

41# 

8.50 

288 

XA 

1229 

2 

.60 

288 

XA 

1230 

Shaft,  shlnper  with  nuts 

1 

78# 

110.00 

288 

XA 

1231 

rin,  lOCK 

1 

16  pcs.l# 

.24 

288 

XA 

1232 

Pin,  sheave 

1 

1# 

1. 15 

288 

XA 

1233 

Pin,  sheave 

1 

1.80 

288 

XA 

1234 

QVl  o  f1  +■       V»  rMAm    r-»  rt    m +- 

oiicii  u ,    uuuri  puinc 

T 
X 

1 1  nn 
XX  •  uu 

pan 

XA 

1235 

iDOii/ ,  niacnine  o/o  x 
■^-l  /p"  m  r 

O     ±  /  Ct        IN  •     \j  % 

p 

c  pc  s  •  j.y 

•  xu 

oon 
<cyu 

XA 

1236 

Guard,  sheave 

r> 

ti  .  DU 

^yu 

XA 

1237 

Wedge,  socket 

O 

iff 

.  70 

XA 

1238 

Bushing,  bronze 

1 

Tt      1    /A  Ji 

3  l/4# 

2.  70 

290 

XA 

1239 

Sheave,  boom  point  with 
bushing 

i 

93# 

46  . 00 

290 

XA 

1240 

Sheave ,  dummy 

1 

y4ff 

CD  .  UU 

XA 

1241 

Bushing,  sheave  pin 

5  l/2# 

7 . 50 

292 

XA 

1242 

wasne r  ^   o  nrus u 

o 
c. 

1  .<sU 

O  tA  f" 

XA 

1243 

oiioavts  f    uauxutii  uiuok 

~\ 

X 

4  4ff 

•it)  .  OU 

292 

XA 

1244 

Da!  f        mn^Vil  nil     *7  /P "  -v 

A    1  /pm    V  P 

o 
c. 

1  l/<Sff 

PP 

OQQ 

XA 

1245 

doxz f  nacnine    / /o  x 

rr     ~[   /oil     T.T  P 

o 

c, 

I  o/4ff 

OA 

ooo 

XA 

1246 

wasner ,  oev© ± 

o 
c. 

O    DCS • Iff 

.  DU 

nno 

XA 

1247 

1 

±±<±f? 

■in  on 
ou  •  uu 

PQP 

XA 

1248 

l.F n  n  V-i q  ■«              |  o  4~ 

o 

15  pcs.l# 

CiA 
.  Vt 

CtxjCt 

XA 

1249 

r  J- 11  ,     dnt  j  LUI 

n 

c.    pc  S  •  Xff 

p. 

•  DO 

O  OP 

C,  VCt 

XA 

1250 

Cotter*      1  /4"   y    1-1  /4M 

1 

X 

rvr>Q  li< 

OQQ 

XA 

1251 

Ka  v     1  npk1 

1 

fl   ncq  1^ 

■^n 

. 

PQP 

Cj  iJCt 

XA 

1252 

P in .  shelve 

1 

11  3/4# 

XX     KJ  f  ~  7/ 

3 . 90 

292 

XA 

1253 

Bushinp,  Manp*.  steel 

4 

1  3/4# 

1 .80 

292 

XA 

1254 

Assenibly,  padlock  block 

1 

200# 

96 . 00 

292 

XA 

1255 

Plfltfi  lnc^k 

i.     J.  *A   UU     I          -M. \J  V>  1 

2 

R  n  r  9  . 1 U 

.20 

293 

XA 

1256 

Screw     carj-3/4"  x  1-1/2" 

N .  C . 

4 

2  ncs.l# 

.  10 

293 

XA 

1257 

Guide,  tension  bolt 

2 

2  3/4# 

4.00 

293 

XA 

1258 

Block,  bearing 

2 

17# 

13.50 

293 

XA 

1259 

Sprocket,  idler  with 

48  l/2# 

bushing 

2 

21.50 

293 

XA 

1260 

Bolt,  tension 

o 

5  l/2# 

1.80 

293 

XA 

1261 

Bolt,  anchor 

1 

.60 

293 

XA 

1262 

Shaft,  idler  sprocket 

2 

22# 

4.50 

293 

w  Price 
#■»  Over 
Digitized  by 


100  Pes 
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Part 

Name  and  Description 

Approx . 

Price 

Page 

No. 

of  Part 

Qty. 

Weight 

Each 

No. 

XA 

1263 

Rivet,  flat  head  #250  x 
l/2"  brass 

12  0  DC  S  *  ljf 

A 

4 

XA 

1264 

Guide,  chain 

1 

3/4# 

•  70 

XA 

1265 

Roller,  chain  link 

JE-1641AA 

2 

4  pes . 1# 

XA 

1266 

Pin,  link  with  lock 
pin  JE-1641AA 

3  pcs.l# 

it 

XA 

1267 

T    •           1                                                    A                           A     1     1               _   A  J   

Link,  repair  with  side 
bars,  rollers,  link 

and  lock  pins 

1  3/4# 

JE-1641AA 

1 

1.20 

293 

XA 

1268 

Bolt,  carriage  5/8"  x 
2-1/2" 

T                          T  It 

3  pcs.l# 

1 

.08 

293 

XA 

1269 

Nut,  Hexagon  half- 
1"  N.  C. 

4  pcs.l# 

3 

.09 

XA 

1270 

Chain,  crowd- 144  links 
Jeffery  steel  thimble 

255# 

JE-1641AA 

1 

293 

XA 

1271 

Bolt,  carriage -5/8"  x 
1-3/4" 

3  pcs.l# 

2 

.08 

293 

XA 

1272 

Plate ,  lock 

1 

3/4# 

.95 

293 

XA 

1273 

Guide,  chain 

1 

-i  It 

10# 

3 .20 

293 

XA 

1274 

Cover,  inspection 

1 

9  l/2# 

2.20 

293 

XA 

1275 

Plate,  guide 
Casting,  foot 

2 

a     n   /a  11 

4  3/4# 

1.75 

293 

XA 

1276 

2 

580# 

250. 00 

XA 

1277 

Plate,  instruction 

1 

5  pcs.ly 

•  50 

XA 

1278 

Screw,  cap-Hex.  Head 
Parker-Kalon  self 
threaded  3/8"  dia.  x 

3/4" 

20 

20  pes . lw 

.  02 

XA 

1279 

Plate,  name 

4 

r>U 
2# 

1«  00 

XA 

1280 

Boom,  shovel 

1 

2565# 

780 . 00 

0  0  *z 

295 

XA 

1281 

Plate,  serial  number 
Bumper,  oak 

1 

3  pc  s .  1# 

.  SO 

293 

XA 

1282 

1 

15# 

2 . 70 

293 

XA 

1283 

Suppor  t ,  bumper 

1 

35# 

XA 

1284 

Bolt,  machine  3/4"  x 

Y—t       4      A#"i  ft       -»  -w  a 

7-1/2"  N .  C 

T        T     /a  11 

1  l/4# 

2 

.  16 

293 

XA 

1285 

Plunger,  dipper  trip 

1 

6  l/4# 

5.40 

294 

XA 

1286 

Bolt,  blank 
Rod,  plunger 

1 

6  pc  s  .  1# 

•  14 

00/1 

XA 

1287 

1 

6  l/2# 

1.35 

294 

XA 

1288 

Stop,  spring 
spring,  piunger 

1 

3/4# 

.  lb 

id 

XA 

1289 

X 

1  J-/^ff 

QO 

XA 

1290 

we age ,  socKBi 

p 

A    rtn  a  "1 

o  p  o  3  •  x/r 

XA 

1291 

O  y-i  f\  \r  a  ^          ma      rr  e\ 

cOckbu,  weage 

1 

X 

•  00 

XA 

1292 

nasiioi  ,     x  -La  u 

1 

60  pcs.l# 

.04 

294 

XA 

1293 

J-jlllK,  spQWXal 

4 

IB    nriq     I  if 

-1-  (_i      ^/V-»  O  •  -L77 

7S 

294 

XA 

1294 

l\Tnt-      Uov      Wolf  — 1—1  /A" 

V  P 

?   nrq  1# 

21 

294 

XA 

1295 

Chain,  trip 

1 

4  l/2# 

4.00 

294 

XA 

1296 

Pin,  shackle 

1 

3  pcs.l# 

.35 

294 

XA 

1297 

Shackle,  chain 

1 

.95 

294 

XA 

1298 

Spacer,  bearing 

1 

3/4# 

1.70 

295 

XA 

1299 

Bearing,  ball-N.D. 

ND-1209 

1 

1# 

4.70 

295 

XA 

1300 

Guard,  cable 

1 

4# 

3.90 

295 

XA 

1301 

Link,  clutch  band-live  end  1 

2"  l/4# 

.70 

295 

*  TtoU^b  Per  100  Pes. 
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Y  A 

Link,clutch  band-deadend 

1 

8  pcs.l# 

JL 

$  .40 

295 

XA 

1303 

Pin,  one  hole 

1 

16  pes .  1# 

.24 

295 

XA 

1304 

Pin,  one  hole 

2 

16  pcs.l# 

.25 

295 

XA 

1305 

Cotter,   1/8™  x  3/4" 

4 

** 

.10* 

XA 

1306 

-i.  ^  W  W 

Bearing,  ball-N.D. 

N.D. -7209 

2 

1# 

4.75 

Y  A 

Drum,  clutch  and  winding 

1 

46# 

24.00 

295 

XA 

1308 

Spring,  tension 

1 

1  l/4# 

.60 

295 

XA 

1309 

Pin,  one  hole 

1 

16  pcs.l# 

.24 

295 

XA 

1310 

Cotter,   1/8"  x  1-3/4" 
Lining,  clutch-J.M.200 

1 

#•» 

.15* 

295 

XA 

1311 

1 

3/4# 

1.30 

295 

XA 

Art 

1312 

Rivet,  brass -3/16"  x  3/3" 

14 

«* 

.01 

295 

XA 

1313 

Band,  friction  with 
lining 

1 

3# 

9.90 

295 

XA 

Cotter,   1/8"  x  1-1/2" 

2 

** 

.10* 

X  A 

Lever,  operating 

1 

(V      /  A  II 

3/4# 

3.30 

295 

XA 

Screw,  cap-Hex.  head 

1/2"  x  1-1/2"  N.  C. 

1 

8  pcs.l# 

.04 

295 

XA 

1317 

Pin,  lift 

1 

40  pcs.l# 

.80 

295 

XA 

An 

1  S  1  R 

Bushing,  bronze 

1 

40  pcs.l# 

.65 

295 

XA 

1319 

Pin,  one  hole 

1 

8  pcs.l# 

.70 

295 

XA 

1320 

Spider,  clutch  with 

bushing 

1 

6  l/2# 

16.00 

295 

XA 

1321 

1       f                  tlrt       1     /  A  ft 

Screw,  drive -#7xl/4" 

4 

## 

.50* 

296 

XA 

1322 

Plate,  patent 

1 

16  pc  s  .  1# 

.75 

296 

XA 

1323 

Nut,  castle -7/8"  N.P. 

1 

2  pcs.l# 

.08 

296 

XA 

1324 

Retainer,  bearing 
Washer,  flat -7/8" 

1 

2  l/4# 

5.00 

296 

XA 

1325 

2 

8  pcs.l# 

.02 

296 

XA 

1326 

Cover,  gear  case 
Bearing,  ball-N.D. 

1 

r\  II 

62# 

48.00 

296 

XA 

1327 

ND-7207 

1 

3/4# 

2.60 

296 

1328 

Spacer,  bearing 

1 

3  pcs.l# 

1.10 

296 

Y  A 
Ail 

1 3PQ 

Gear,  drive 

1 

25# 

22.00 

296 

YA 

An 

1330 

Shaft,  shifter 

1 

4# 

2  •  2  5 

296 

XA 

1331 

Spacer,  bearing 

1 

1# 

1.70 

296 

XA 

1332 

Spacer,  bearing 

1 

4  pcs.l# 

1.70 

296 

XA 

1333 

Pin,  one  hole 
Ring,  shifter 

1 

1# 

.60 

296 

XA 

1334 

1 

1#  / 

3.00 

296 

XA 

1335 

Spring,  tagline 

1 

T      i  A  It 

3/4# 

1.10 

296 

XA 

1336 

Lever,  hand 

1 

T       T    /a  Jl 

1  l/4# 

2  .70 

296 

XA 

1337 

Screw,  cap-Hex.  head 

1    /o  ft     w     O  tf     *T  O 

±/iS  "  x  d     N .   C . 

1 

6  pcs.l# 

.  05 

296 

XA 

1338 

Crank,  shifting 

1 

-i     i  /a  Jl 

1  3/4# 

4  .20 

296 

XA 

1339 

Bolt,  special 

1 

4  pes . 1# 

.24 

296 

XA 

1340 

Crank,  adjusting  yoke 

1 

3# 

6 . 00 

296 

XA 

1341 

Pin,  plunger 

1 

T  Jl 

4 .80 

296 

XA 

1342 

Shaft,  dipper  trip 

1 

8  l/4# 

18.75 

296 

XA 

1343 

Key,  straight 

1 

4    DCS . \U 

.24 

296 

XA 

1344 

Ring,  shifter 

1 

2  pcs.l# 

.95 

296 

XA 

1345 

Sheave,  cable  with  bushing  1 

1# 

4.80 

296 

XA 

1346 

Bushing,  bronze 

1 

12  pcs.l# 

2.20 

296 

XA 

1347 

Bolt,  shoulder 

1 

2  pcs.l# 

.90 

296 

XA 

1348 

Bracket,  sheave 

1 

4  l/2# 

1.50 

296 

XA 

1349 

Cable,  operating 

1 

1  3/4# 

6.30 

296 

XA 

1350 

Drum,  hoist 

1 

23 0# 

78.00 

298 

-> 

Price 

Per  100  Pes. 

«  rnce  for  iuu  res. 
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XA 

1351 

Bolt,  mdchine-3/4"  x 
5-1/2"  N.  C. 

4 

3/4# 

$  .14 

298 

XA 

1352 

Sprocket,  drive 

1 

224# 

67.00 

298 

XA 

1353 

Bolt,  stove-round  head 
5/l6n  x  5/8"  long 

6 

30  pcs.l# 

.02 

300 

XA 

1354 

Bracket,  pan 
Pan,  drip 

1 

l/2# 

.50 

300 

XA 

1355 

1 

3  l/2# 

1.00 

300 

XA 

1356 

Bracket,  pan 

1 

l/2# 

.50 

300 

AA 

1357 

•Lip/  \J  1 

Chain,  reverse-39  links 
Jeffery  Steel  Thimble 

JE-1641AA 

1 

65# 

46.  eo 

300 

YA 

AA 

Socket,  wedge 

1 

8  l/2# 

4.20 

301 

1359 

Cable,  boom  hoist  - 

6  strand,  19  wire,  im- 
proved Plow  Steel- 

Hemp  Center  Brown  Strand 

5/8"  x  120' -0B 

1 

77# 

25.20 

301 

XA 

1360 

Cable,  dipper  trip  -  6 
strand,  19  wire- 
Hemp  Center-Plow  Steel 

5/16"  x  33' -0" 

1 

6# 

2.64 

301 

XA 

1361 

Cable,  hoist-  6  Strand, 
19  wire,  improved 
Plow  Steel-Hemp 
Center -Brown  Strand 

5/8"  x  65' -0" 

1 

42# 

13.65 

301 

XA 

1362 

Sheave,  cable  with 
bushing 

3 

89# 

52.00 

XA 

1363 

Guard,  sheave 
Bushing,  bronze 

1 

4# 

2.45 

302 

XA 

1364 

3 

6.80 

XA 

1365 

Casting,  dead  end 

1 

11  l/4# 

7.25 

302 

XA 

1366 

Shaft,  suspension 

1 

70# 

11.00 

302 

XA 

1367 

Bolt,  machine-5/8"  x 
5-3/4"  N.  C . 

2 

2  pcs.l# 

.10 

302 

XA 

1368 

Collar,  set 

Shim  6*"  x  i"  x  7" 

Shim  6|"  x  #10  x  7" 

2 

3  l/2# 

2.75 

302 

XA 

1369 

1 

2  l/2# 

.55 

302 

XA 

1369A 

1 

1  3/4# 

.50 

302 

XA 

136  9B 

Shim  6^"  x  #14  x  7" 

2 

1# 

.45 

302 

XA 

1370 

Bolt,  S.A.E. 

4 

2  pcs.l# 

1.55 

302 

XA 

AA 

1371 

Washer,  bevel  -  3/4" 

4 

6  pc  3  .  1# 

.06 

XA 

1372 

Adaptor,  boom  foot 

1 

575# 

190.00 

302 

XA 

AA 

1373 

Pin,  foot 

2 

7# 

1.80 

302 

XA 

1374 

Bolt,  thru 

4 

3  l/2# 

.60 

302 

XA 

1375 

Bolt,  thru 

4 

3  3/4# 

.60 

302 

XA 

1376 

Frame ,   j  ib 

1 

510# 

246.00 

302 

XA 

1377 

Box,  Torsion 

1 

44  0# 

150.00 

302 

XA 

1378 

Plate,  attachment 

1 

3  pcs.l# 

.85 

302 

XA 

1379 

Bolt,  machine-5/8"  x 
4-3/4"  N.  C. 

2 

2  pcs.l# 

.09 

302 

VA 

AA 

linn 
lOoU 

Pin,  boom  pivot 

2 

20# 

302 

XA 

1381 

Bolt,  thru 

4 

3  l/2# 

.60 

302 

XA 

1382 

Cotter,  5/16"  x  2-3/4" 

2 

18  pcs.l# 

.01 

302 

XA 

1383 

Pin,  wedge  socket 

1 

2# 

1.10 

302 

XA 

1384 

Bushing,  Manganese 

1 

2  pcs.l# 

1.20 

302 

XA 

1385 

Socket,  wedge 

1 

11# 

6.00 

302 

XA 

1386 

Guard,  sheave 

1 

4# 

5.10 

302 

* 

Price 
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we ignt 

fiflc  n 

ViO  • 

XA 

1387 

Boom,  pull  shovel 

with  Torsion  box 

1 

2700# 

680.00 

302 

XA 

1388 

Bushing,  bronze 

2 

i# 

3.10 

302 

XA 

1389 

Drum,  Idler  with  bush- 
ings 

1 

90# 

45.00 

302 

XA 

1390 

Shaft,   idler  drum 

1 

15  3/4# 

4.60 

302 

XA 

1391 

Collar,  set 

2 

1  l/2# 

3.25 

302 

XA 

1392 

Bolt,  machine -1/2"  x 
3-3/4"  N.  C. 

1 

a                          1  11 

4  pcs.l# 

.06 

302 

XA 

1393 

Key,  straight 

1 

T      /  A  II 

3/4# 

.30 

302 

XA 

1394 

Cotter,  5/8"  x  5" 

3 

2  pcs.l# 

.14 

XA 

1395 

Cotter,  5/8"  x  4" 

3 

2  pcs.l# 

.10 

XA 

1396 

Shaft,  idler 

1 

33# 

6.25 

302 

XA 

1397 

Screw,  set  -  square  head 
cup  point  5/8"  x  It 

N.  C. 

2 

4  pc  s  .  1# 

.06 

302 

XA 

1398 

Sleeve,  tube 

1 

17  l/2# 

21.00 

302 

XA 

1399 

Roller,  cable  deflector 

1 

f~.  ->         -i      /  A  11 

21  l/4# 

5 .70 

302 

XA 

1400 

Washer,  thrust 

2 

■1       rr    /a  II 

1  3/4# 

3.95 

302 

XA 

1401 

Shaft,  boom  point 

1 

A  nil 

47# 

26 .50 

302 

XA 

1402 

Plate,  lock 

2 

1  l/4# 

.65 

302 

XA 

1403 

Nut,  half -Hex.  3"  x 

8  N  .  P  • 

C     "l  /aU 

5  o/4# 

1  C\C\ 

o  •  uu 

XA 

1404 

Link,  dipper 

1 

102# 

70 . 00 

*z  rs'Z 

oOo 

XA 

1405 

Pin,  link 
Housing,  sheave 

1 

14  l/4# 

4 . 50 

303 

XA 

1406 

1 

19# 

15.00 

303 

XA 

1407 

Dowel,  brass -3/8"  x 
1-1/8" 

2 

25  pcs.l# 

.05 

303 

XA 

1408 

Pin,  adjusting  link 

2 

10  l/4# 

3  .00 

303 

XA 

1409 

Arm,  dipper 

1 

720# 

275.00 

303 

XA 

1410 

Pin,  dipper  arm 
Bushing,  bronze 

1 

21# 

4.50 

303 

XA 

1411 

2 

rt       rr     /  A  II 

2  3/4# 

3.60 

303 

XA 

1412 

Bumper,  wood 

1 

A  II 

4# 

2.25 

303 

XA 

1413 

Bolt,  carriage-5/8"  x 

3-1/2" 

2 

2  pcs.l# 

.09 

303 

XA 

1414 

Bushing,  bronze 

2 

C      T    /  A  11 

5  3/4# 

11. 00 

303 

XA 

1415 

I  l/*fl!A     1                r\  "VI  rt  A  A 

JJOWe  1  f  DraSS 

r> 
C, 

xo  pes . Xff 

ouo 

XA 

1416 

Support,  "A"  Frame  yoke 

X 

^ns 

uuv 

XA 

1417 

r S.&.Z6 ,  wearing. 

"1 
X 

AOS 

toff 

xo « w 

ouo 

XA 

1418 

opacer |  pipe 

LiinK,  aujua  ting  uipper 

X 

A     T.  /AM 

X  •  uu 

o  uo 

XA 

1419 

1 
X 

n  c>4 
xx<;fiF 

oo .  uu 

OUO 

XA 

1420 

Bracket,  dipper  arm 

"1 
X 

uuvJ 

XA 

1421 

Bar,  reinforcement 

2 

14  l/4# 

1 . 15 

303 

XA 

An 

1422 

Bolt,  carriage-5/8"  x 
4-1/2" 

2 

2  pcs.l# 

.09 

303 

XA 

1423 

Block,  bumper 

1 

4  l/2# 

2.30 

303 

XA 

1424 

Bracket,  dipper  arm 

1 

84  l/2# 

43  .00 

303 

XA 

1425 

Pin,  dipper  hinge 
Bolt,  machine -1"  x  12" 

2 

4  3/4# 

1.50 

303 

XA 

1426 

5 

3  l/2# 

.40 

303 

XA 

1427 

Bracket,  scraper 

1 

5  l/2# 

3.45 

303 

XA 

1428 

Scraper,  sheave 

1 

3/4# 

4  .35 

303 

XA 

1429 

Screw,  cap-flat  head 

1"  x  3-1/2"  N.C. 

12 

1# 

.90 

303 

XA 

1430 

Dipper,  31"  wide 

1  " 

1385# 

550.00 

303 

XA 

1431 

Cutter,  side 

1 

78# 

41.00 

303 

XA 

1432 

Rivet,  countersunk 

head  5/8"  x  3-1/2" 

3 

3  pcs.l# 

.03 

303 

* 

Price 
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No. 

XA 

1433 

niveu,  counboraunK  neao. 
c  /pti  —  a  n 

O/O      X  *x 

•z. 
O 

ij  pes  •  xy 

•  uo 

Tnr 

O  VJO 

XA 

1434 

nivoo*  c ouxiTJors una.  neacx 

c  /oft    v   R_1  /jW 
O/O      Jt    O  X/% 

<i    PCS  •  ±if 

nc; 
•  uo 

OVJO 

XA 

1435 

KIVOTJ  ,    CUUnuoraUIuC  IlottQ 
*J  /  O       A    vJ    \J  /  *± 

fi 

3  /4J 

on 

303 
o  uu 

XA 

1436 

tSHSu  |  T/OOWl 

■X 

O 

XA 

1437 

riiif    uuuLii  puxii U 

V 

•  DO 

www 

XA 

1438 

XUXI1L-, 

w 

17  1  /PJ< 

X  /  ±/<iff 

•  XO 

O  WW 

XA 

1439 

Cutter,  side 

1 
X 

78# 

41  nn 

X  •  uu 

XA 

1440 

P  1  fi  T*  A        WA  Q  T*  1  T">  CT 

1 

X 

23J 

11  00 

XX  •  \J\J 

303 

XA 

1441 

Xj  UOIIXIIR  ,      Ul  UIl^C 

p 

x  ■'■/f'Tr 

<J  •  Ov 

KJ  \J*J 

XA 

1442 

D  X        K  j  oIXt7cLV<3 

T 
X 

^fi   1  /p^ 

uu    X  /  Ct^f 

•7D  on 

0\JO 

XA 

1443 

Cotter,  1/2"  x  4" 

4 

4  pcs.l# 
14  l/4# 

.02 

303 

XA 

1444 

Pin,  anchor 

1 

3.25 

303 

XA 

1445 

Oil"  avo  y     t?4  U.et  WlbXl 
U 1X5  XI  -LI 

*o  x/^if 

X 

ouo 

XA 

1446 

Bushing,  bronze 

1 

2# 

8.50 

303 

XA 

1447 

Pin,  sheave 

1 

7# 

2.25 

303 

XA 

1448 

Cable,  Jib  Frame  Hoist 
6  strand,  19  wire  Plow 

Q  +-  a  a  1           I  J  AVri  t-v     f"1  ^\  m  "fr*  a  vi 

oiuei|  nemp  oenter 

x/<s      X   oU1 -U 

X 

oo# 

y  .CU 

ouo 

XA 

1449 

L/SD-Le ,  Doom  noxsu 
6  strand,   19  Wire, 
Flexible  Seal  Con- 
struction Langlay  with 
Independent  Wire  Rope 

f  a nt- or*    =;  /qBt7i;  i  _ntt 

U  t?  11 L  tJI     O/O    A  /  O  O 

X 

ft  'ff 

T7  PR 
X  /  .CO 

XA 

1450 

Pla-mTi      r>oVi1o    PR—    R  /R" 

\j x&mp ,   cauie  un  o/o 

a 
o 

•  Do 

XA 

1451 

Ca"ble,  Shovel  Digging 

(j    o  ui  ctnu.f     x  %7    i» xi  o  | 

O  4-  T>1  IP  'H  /^>T~i      T  QM  ff  1  QTf     w  4  4-  Vi 
O  bl  UlLr  b-LUIl     Xjtxll&A.tXy     Wl  UlX 

Independent  Wire  Rope 

pAnf  Ar  t  /am  y  cot  _nn 

T 
X 

oo  on 
cc  %  OU 

XA 

1452 

x/x  ujti f   Uttuxe  or »g xxne 
and  digging  cable  for 

pUXX    BilOVO  X 

X 

p>IQi/ 

yt>  •  uu 

XA 

1453 

o  pi  xi ,    upci  ct  L  xiig  nu  -too 

X 

<;o  •  uu 

OXU 

XA 

1454 

Tube,  operating  RU-Y36 
Bushing,  tube  RU-Y28 

1 

17# 

4.50 

310 

XA 

1455 

1 

3# 

3.50 

310 

XA 

1456 

oixax  h  f   coupxing  nu  100 

X 

O  .  UU 

oxU 

XA 

1457 

Rrtl  t*       mo  phi  no    S /r"  t 
q_i  /pn   tat  p 

C7      X/C          IN  •  \S* 

p 

.  XO 

%  i  n 
0 1U 

XA 

1458 

do m  xi lg ,   wne  e x  nu   x<5  f 

X 

18# 

xo  .  UU 

OIU 

XA 

1459 

uaoxe,    i;agxine-  o  strana, 
_l»  wire,   lmprovea  riow 
Cable -Hemp  Center - 

/nn  -r  fin  ?  _n" 

1 

^  nn 
D  .  UU 

1 1  n 
310 

1460 

Wheel,  cable  RU-Y26 

1 

31# 

25.00 

310 

XA 

1461 

Plate,  safety  RU-Y34 

1 

12  pcs.l# 

1.00 

310 

XA 

1462 

Propellor,  tagline 

RU-Y29 

1 

3  l/2# 

3.50 

310 

XA 

1463 

Bolt,  "U"  5/8"  x  30" 
long 

1 

2  l/2# 

4.50 

310 

XA 

1464 

Plug,  pipe  2" 

1 

1# 

.18 

310 

* 
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Name  and  Description 

Approx. 

Price 

Page 

No. 

of  Part 

Qty. 

Weight 

Each 

No. 

XA 

1465 

Plate,  end  RT7-Y24 
Housing  ,  tagllne 

1 

3# 

f  6 . 00 

310 

XA 

1466 

RU-Y39 

1 

54# 

15.00 

310 

XA 

1467 

Frame,  Fair lead  RU-Y30 

1 

13# 

3.00 

310 

XA 

1468 

Pin.   sheave  RTT-Y33 

2 

4  dc  a  .  IjS' 

1.00 

310 

XA 

1469 

Sheave.  Fair  lead  RTJ-Y31 

2 

5# 

4.00 

310 

XA 

1470 

Hook,  Grab  -  3/8" 

1 

3/4# 

.25 

310 

XA 

1471 

Chain,  tagllne 

1 

10  3/4# 

4.75 

310 

XA 

1472 

Cable,  closintt-  6  strand 
19  wire .  Improved 
Plow  Steel  Hemp  Cen- 

ter 5/8"  x  130' -0" 

1 

82# 

27.30 

312 

XA 

1473 

Cable,  holding-  6  strand 
19  wire,  Improved 
Plow  Steel  Hemp  Cen- 

ter 5/8"xl01'-0" 

1 

64# 

21.21 

312 

XA 

1474 

Plug,  pipe 

1 

2  DCS.1# 

3.25 

308 

XA 

1475 

Screw,  cap-Hex.  Head 
7/8"  X  2-3/4"  N.F. 

«    i                     *V        *rf        V>  /                      ll    •  4-  ft 

4 

1# 

.  18 

308 

XA 

1476 

Screw,  cap -Hex.  Head 
7/8"  x  2-1/4"  N.F. 

4 

1# 

.16 

308 

XA 

1477 

Key,  Woodruff  21 

2 

20  dcs.1# 

.04 

308 

XA 

1478 

Shaft,  sheave 
Bushing,  flanged 

2 

2 .00 

308 

XA 

1479 

4 

3  l/2# 

w     J-  /  xv77" 

6  .60 

308 

XA 

1480 

Rearinc.  Fairlead 

1 

115# 

90.00 

308 

XA 

1481 

31 

~    ky  ^  o  •  x.fr 

12 

308 

XA 

1482 

Rail  -   Nftw  DenaT*t\irfl  — ln 

22 

3  3/4# 

.25 

308 

XA 

1483 

V  Cip  j|      4    cl  J.  1   iy  CI  U.     A  X  Cli .  ID 

2 

2 .30 

308 

XA 

1484 

ScrflW.    can-Kox . Ho ad 
5/8M  x  2-3/4"  N.C. 

4 

3  DCS-1# 

.09 

308 

XA 

1485 

Sli©av©#  Falrload 

2 

25# 

24.00 

308 

XA 

1486 

Pram© ,  Palrlead 

1 

225# 

118.00 

3  08 

XA 

1487 

Stud,  groas© 

2 

5    DC  s  .  1$ 

.70 

308 

XA 

1488 

Pl  of  A         1  OP  If 

p 

18  DCS.1# 

?4 

XA 

1489 

•  OU 

XA 

1490 

Snlni  . Uloxl-ll/o2  Q.D. 

14 

±\J6  pes .  Iff 

«5Uo 

XA 

1490A 

bnlm  .025x1-11/32"  O.D. 

2 

118  pcs.l# 

.02 

308 

XA 

1491 

Bushing,  roller 

Iff 

1.  10 

008 

XA 

1492 

Seal,  T -50000 

4 

8  pcs.l# 

.18 

308 

XA 

1493 

Rearing, roller 

3/4# 

T-14137- 14274 

4 

2.15 

308 

V  A 
XA 

Retainer,  bearing  T-49574 

4 

4  pca.l# 

.12 

308 

XA 

1495 

Shaft  rnller 

U^lul  w  f      X   W  X.  X.  ^7  X 

2 

11# 

ft  fiO 

30ft 

XA 

1496 

Tube,  roller 

2 

21# 

12.50 

308 

XA 

1497 

Cable,  drag  -  6  strand, 
19  wire,  Flexible 
Seal  Construction 
Langlay  with  In- 
deoendent  Wire  Rope 

Center  3/4"  x  54 ' -0" 

1 

57# 

14.04 

307 

*  Price  Per  100  Pes. 
0veif"2l00  Pes j^ler 
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IMPORTANT 

Parts  listed  in  this  section  are  furnished  and  in- 
stalled on  the  Chrysler  Engine  by  the  Koehring  Com- 
pany. Engine  parts  not  listed  In  this  section  are 
furnished  by  Chrysler  Corporation  and  called  for  in 
the  Chrysler  Engine  Parts  Catalog. 

Hardware  quantities  are  for  the  Chrysler  Engine  in- 
stallation   only    and  are  separated  from  the  totals 
required    for  basic  machine  listed  on  pages  314  to 
348  Inclusive. 
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304  PARTS  SECTION 

SYMBOL  IDENTIFICATION 

A 

Alemlte  (Grease  Fittings) 

A  TUT 
All 

Alrcralt  mg.  Co.   (wire  Lugs; 

BK 

Bendix  (Pipe  Fittings) 

C 

Clun  Mfg.  Co.  (Switch) 

CY 

Chrysler  (Engine  Parts) 

DC 

Diamond  (Chain) 

EA 

Eaton-Detroit  Metal  (Tank  Cap) 

GL 

Globe  (Battery) 

LN 

Leece  Neville  (Electrical  Fittings) 

MR 

Marlin  Rockwell  Co.  (Bearings) 

PE 

Perfex  (Radiator) 

FG 

Pierce  (Governor  Parts) 

PR 

Pritzlaff  (Hardware) 

R 

Ross  Gear  and  Tool  (Friction  Disc  and  Cap) 

ST 

Stroniberg  (Swivel  and  Screw) 

SW 

Stewart  and  Warner  (Gauge) 

UA 

United  Specialties  Co.   (Air  Cleaner) 

USG 

U.  S.  Gauge  Co.  (Ammeter) 

TD 

Twin  Disc  (Clutch) 

WE 

Weatherhead  (Hose  and  Fittings) 

WR 

Woodruff  (Key) 

# 

Price  Per  100  Pieces 

Over  200  Pieces  per  Pound 
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Part 

Name  and  Description 

Appr  ox . 

Price 

Page 

No. 

of  Part 

Qty. 

Weight 

Each 

No. 

XA 

12 

1              ▼  v                                                  ry     fa  ft       >t  r\ 

Nut,  Hexagon  -  3/4"  N.C. 
Washer,  Lock  -  3/4" 
Fitting,  Alemite  (A-A1184) 
Washer,  Lock  -  1/2" 
Nut,  Hexagon  -  1/2"  N.C. 
Fitting, Alemite-f" (A-A1186 ) 

1 

5 

-1  II 

pes . Iff 

$  .  03 

XA 

13 

14 

23 

1  11 

pes. Iff 

.  01 

XA 

27 

4 

23 

pc  s .  1# 

.  12 

XA 

29 

6 

80 

1  11 

pc  s .  1# 

.60* 

XA 

30 

4 

14 

*"               1  II 

pc  s .  1# 

.01 

XA 

36 

1 

20 

1  Jl 

pes . Iff 

.  14 

XA 

73 

Plug,  Pipe  -  Sq.  Head  3/4" 

2 

7 

pes . 1# 

.  05 

XA 

81 

Coupling,  Pipe  -  1/4" 

1 

16 

1  II 

pc  s .  1# 

.  10 

XA 

104 

t  i    i     _ t  _  —  i—            r~  /nil 

Washer,  Lock  -  5/8" 

24 

44 

pes . 1# 

.  01 

XA 

105 

Nut,  Hexagon  -  5/8"  N.C. 
Screw.  Cap  -  Hex.  Head  3/8" 

19 

9 

1  // 

pes .1# 

.  03 

XA 

110 

x  If"  N.C. 

9 

16 

pes .Iff 

.  02 

XA 

167 

Bolt,  Machine   -  5/8"  x  2$" 

1 

3 

■»  It 

pes .Iff 

.07 

XA 

172 

Washer,  Flat  -  1/2" 

2 

26 

pes . 1# 

.50* 

XA 

173 

Nut,  Wing  -  l/2"  N.C. 

2 

10 

pes .1# 

.06 

XA 

177 

Bolt,  Machine  -  l/2"  x  2" 

2 

6 

pes .  1# 

.  04 

XA 

178 

Ell,  Street  -  1/2"  x  45° 

W.I. 

1 

12 

T  11 

pes .Iff 

.18 

XA 

179 

Bolt,  Machine  -  5/8    x  2" 

N.C. 

2 

3 

pc  S  .  Iff 

.07 

XA 

183 

Washer,  Lock  -  3/8" 

43 

200 

1  11 

pcs.l# 

.  50* 

XA 

185 

Nut,  Hexagon  -  3/8"  N.C. 
Washer,  Flat  -  3/8"  Std. 

16 

32 

-1  It 

pes . Iff 

.80* 

XA 

186 

2 

66 

1  11 

pes .1# 

.20* 

XA 

194 

Screw,  Cap  -  Hex.  Head  5/8" 

x  1"  N.C. 

2 

5 

pes . 1# 

.06 

XA 

202 

Plug,  Pipe  -  Square  Head  If" 

tCQ 
ODO 

Male 

1 

2 

pes .1# 

.  12 

XA 

214 

Nut,  Hex.  Half  -  3/8"  N.C. 

4 

60 

pes . 1# 

.01 

XA 

228 

Bolt,  Machine  -  l/2"  x  If" 

2 

9 

pc  s .  1# 

.04 

XA 

238 

Cotter,  3/16"  x  1-1/4" 

4 

105 

pes .  1# 

.  10* 

XA 

262 

Nut,  Hexagon  -  5/8"  N.F. 
Plug,  Pipe  -  Sq.  Head  l/4" 

4 

9 

pes . 1# 

.03 

XA 

304 

1 

33 

pc  S . Iff 

.  04 

XA 

367 

Nut,  Hex.  Half  -  3/4"  N.C. 

5 

10 

pc  s . 1# 

.04 

XA 

379 

Cotter,  1/4"  x  2" 

1 

38 

pes . Iff 

i 

.60* 

XA 

380 

Clevis,  Reach  rod 

4 

1.00 

357 

XA 

389 

Washer,  Flat  -  5/8"  Std. 

12 

13 

pes . 1# 

.60* 

XA 

397 

Nut,  Hexagon  -  3/4"  N.F. 

12 

5 

pes . 1# 

.05 

XA 

412 

Pin,  Clevis 

4 

4 

pc  s .  1# 

.  14 

357 

XA 

449 

Screw,  Cap  -  Hex.  Head 

5/16"  x  1"  N.C. 
Washer,  Lock  -  5/16" 

43 

28 

pes . 1# 

.01 

XA 

453 

68 

** 

.30* 

XA 

467 

Bolt ,  Machine 

5/8"  x  1-3/4"  N.C. 

8 

4 

pes . 1# 

.07 

XA 

524 

Bolt,  Machine  5/8"  x  1&" 

2 

5 

pc  s .  1# 

.07 

XA 

544 

Rod,  reach 

1 

1-3/4" 

.70 

357 

XA 

553 

Lever,  Operating 

2 

1-3 /4# 

3.70 

357 

XA 

554 

Bearing,  Lever  Shaft 

2 

3# 

1.60 

357 

XA 

559 

Key,  Straight 

2 

32 

pes . Iff 

.  05 

357 

XA 

573 

Rod,  reach 

1 

5# 

1.90 

357 

XA 

592 

Lever,  Hand 

1 

11# 

8.75 

357 

XA 

705 

Cap,  Grease  pipe 

1 

3/4# 

1.00 

355 

XA 

708 

Seal,  felt  -  Med.  Hard  l/2" 
x  1/2"  x  17-3/4" 

1 

53 

pes  .1# 

.30 

355 

XA 

709 

Spacer,  Pipe 

1 

2 

PC  3  .  1# 

.17 

356 

XA 

710 

Bolt,  Machine  -  3/4"  x  7" 

1 

1# 

.15 

XA 

712 

Shim,  Support 

4 

2 

pc  s .  1# 

.25 

356 

*  Pntrre  Per  10 


**  OtJbTj^C  ig. 


Pes. 
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Part 
No. 


Name  and  Description 
of  Part 


Qty. 


Appr  jx. 
Weight 


Pr  ic  e 
Each 


XA  714 

XA  719 

XA  720 

XA  721 

XA  722 

XA  723 

XA  724 

XA  743 

XA  768 

XA  769 

XA  770 

XA  777 

XA  778 

XA  797 

XA  812 

XA  1023 

XA  1063 

CA  1351 

LA  1371 

LA  1498 

CA  1499 

XA  1500 

XA  1501 

XA  1502 

XA  1503 

XA  1504 

XA  1505 

XA  1506 

XA  1507 

XA  1508 

XA  1509 

XA  1510 

XA  1511 

XA  1512 

XA  1513 

XA  1514 

XA  1515 

XA  1516 

XA  1517 

XA  1518 


Nut,  Square  -  5/l6"  N.C. 
Seal,  Felt  -  5"  I.D.  x  3/8" 

Th.  x  5-3/4"  O.D. 
Retainer,  Felt  seal 
Bolt,  Stove  -  Rd.  Hd.  5/l6" 

x  1"  N.C. 
Bolt,  Machine -3/8"  x  3/4" 

N.C. 
Support,  Case 
Shim,  support 

Screw,  Cap  -  Hex.  Hd.  1/2" 

x  3/4"  N.C. 
Nut,  Square  -  3/l6"  N.C. 
Nut,  Square  -  1/4"  N.C. 
Washer,  Lock  -  l/4" 
Nut,  Hexagon  -  5/16"  N.C. 
Washer,  Flat  -  5/l6"  Std. 
Bolt,  Machine  -  3/8"  x  1" 

N.C. 

Bolt,  Stove  -  Rcund  Head 

1/4"  x  3/4"  N.C. 
Nipple,  Close  -  l/2"  W.I. 
Bolt,  Stove  -  Round  Head 

3/16"  x  1/2" 
Bolt ,  Machine 


5i"  N.C. 


3/4" 
3/4" 


2i" 


Washer,  Bevel 
Pipe,  Exhaust 
Nipple,  Exhaust  pipe 

x  4"  Thrd.  1  end 
Foot,  Rear  Engine 
Screw,  Cap  -  Hex.  Head  5/8" 

x  2"  N.F. 
Foot,  rear  engine 
Plate,  engine 
Plug,  ctsk.  pipe  -  l/2" 
Rod,  Tie 

Engine,  8  cyl.  gas  -  Model 

C 36 -520  CY 
Supiiort ,  Radiator  &  engine 
Nut,  hexagon  -  7/l6"  N.F. 
Washer,  Lock  -  7/l6" 
Screw,  Cap  -  Hex.  Head 

7/16"  x  li"  N.F. 
Ring,  Driving  (TD-6625B) 
Housing,  Clutch  (TD-7351) 
Clutch,  Power  Takeoff  - 

Assembly  (TD-X7350A) 
Screw,  Cap  -  Hex.  Head 

3/8"  x  2"  N.C. 
Spacer,  Clutch  Shaft 
Sprocket,  engine 
Link,  connecting  w/#184806 

cover  plate  DC148 
Chain,  engine  drive  -  72 
Iks.,  5/8"  pitch,  6  strand 
sextuple  (DC-rTT1540-06 )  | 


1 
1 


8 
1 
4 

2 
4 
7 
11 
66 
7 

8 

7 
1 


1 
6 
1 

1 
1 

4 

1 
1 
1 

2 

1 

1 
2 
2 

2 
1 
1 


8 
2 
1 

1 

1 


45  pcs.l# 

80  pcs.l# 

5w 


25  pcs.l# 

j- CP 

6^ 


22  pcs.l# 


:cs.l# 

10  pcs.l# 
105  pes  " " 
75  pes. 

** 

50  pes . 
90  pes. 


>1# 
.1// 


19  pcs.l# 

48  pes .1# 
14  pcs.l# 

106  pcs.l# 

3/4# 

6  DCS 

6#' 


.1# 


2# 
9# 

2  pcs.l# 
9# 
32# 

16  pes. 1# 

3/4# 

1014# 
76# 

20  pcs.l# 
16  pes 


1# 
1# 


8  pes  . 
8# 
44# 


H2# 

12  pcs.l# 

3/4# 
21# 

l/4# 

15# 


f  .90* 

.60 
3.00 

.02 

.03 
3.25 
.15 

.03 

.10* 

.40* 

.20* 

.70* 

.20* 

.03 

.02 
.05 

.50* 

.14 

.06 
5.00 

.40 
6.00 

.07 
6  .00 
6.00 
.12 
.50 


540.00 
42.00 
.01 
.50* 

.04 
5.60 
26.40 

106.70 

.03 
1.25 
29.25 

.60 

20.20 
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Pai't 

II O. 


Name  and  Description 

Approx. 

Price 

Pag-3 

of  Part 

Qty. 

Weight 

Each 

Ho. 

Plate,  lock 

2 

160  pcs.l# 

%  .08 

353 

Spacer,  countershaft 

1 

3/4# 

3.00 

353 

Bearing,  Ball (MR-212MF ) 

1 

2# 

3.00 

353 

Spacer,  Countershaft 

2 

1# 

2.50 

353 

Sprocket,  Driven  -  "First 

reduct  ion" 

1 

61# 

49.75 

353 

Key,  Straight 

1 

l/2# 

.12 

353 

Bearing,  Ball (MR-216MF ) 

1 

4# 

5.50 

353 

Shaft,  Counter 

1 

24# 

20.00 

353 

Washer,  retainer 

1 

3/4# 
11# 

.20 

353 

Sprocket,  Driving 
Key,  Straight 

1 

20.00 

353 

1 

l/2# 

.35 

353 

Key,  Straight 

1 

l/4# 

.25 

353 

Chain,  drive  -  2nd  red., 

3/4"  pitch,  Four  Strand, 

166  pitch  length,  185 

pitches,  roller  link  each 

end (DC -XTT123304) 

1 

42# 

58.60 

353 

Retainer,  Felt  Seal 

1 

5# 

1.50 

355 

Cover,  chain  case 

1 

6# 

12.00 

355 

Retainer,  Bearing 

Clamp,  Hose  -  3/4"  x  5  ply 

1 

4# 

3.75 

355 

4 

16  pcs.l# 

.05 

355 

Elbow, oil  pipe  (BK-BK10450) 

3 

5  pcs.l# 

.25 

355 

Cover,  grease  pipe 

1 

3*# 

1.85 

355 

Case,  chain  -  First  red. 

1 

12  0# 

120.00 

355 

Nipple , Straight (BK-3 72421 ) 

1 

8  pcs.l# 

.20 

355 

Hose,  oil  pipe-3/4"x3"  (BK) 

1 

24  pcs.l# 

.16 

355 

Screw,  Machine  -  Flat  Head 
5/16"  x  3/4"  N.C. 

6 

32  ocs.l# 

.04 

Plate,  Oil  seal 

1 

2# 

1.25 

355 

Hose,  oil  pipe-3/4"xl2"  (BK) 

1 

3  pc  s  .  1# 

.63 

355 

Case,  Chain  upper  &  lower 

1 

10  8# 

75.00 

356 

Spacer,  Pipe 

1 

2  pcs.l# 

.15 

356 

Support,  Case 
Shim,  support 

1 

3.50 

356 

1 

4-l/2# 

.75 

356 

Lever,  hand 

1 

5# 

6.25 

357 

Washer,  flat  -  1"  SAE 

1 

8  pcs.l# 

.03 

Shaft ,  lever 

1 

l|# 

4.50 

357 

Ell,  Streetf,  1-1/2"  x  90° 

1 

.60 

358 

Elbow,  Outlet 

1 

2.75 

358 

Elbow,  Inlet 

1 

2I 

2.25 

358 

Brace,  Radiator 

1 

l|# 

.90 

358 

Nut,  Hexagon  -  3/8"  N.F. 

1 

32  pcs.l# 

.80* 

Clamp,  Hose  -  J.R.  Clancy 

l£"  x  4  Ply  with  bolt 

6 

5  pc  s  .  1# 

.60 

358 

Stud,  Brace 

1 

5  pcs.l# 

.20 

358 

Hose,  radiator  -  1-3/4"  x 
3  ply  x  4-1/2" 

3 

3  pcs.l# 

.15 

358 

Shrcud,  Fan  -  Complete  w/ 

i 

X 

9# 

358 

Outlet , Radiator (CY-1074905) 

1 

l|# 

1.85 

358 

Bracket, Slip  Ring  (UA-B11875) 

2 

l|# 

1.50 

359 

Bracket,  Air  Cleaner 

1 

12|# 

3.50 

359 

Nut,  Hexagon  (UA-A12032) 

2 

64  pcs.l# 

.20* 

359 

Washer,  Lock  (UA -A 12 033) 

2 

*« 

.50* 

359 

Screw,  Fillister  (UA-A12034) 

2 

32  pcs.l# 

.03 

359 

XA  1519 

XA  1520 

XA  1521 

XA  1522 

XA  1523 

XA  1524 

XA  1525 

XA  1526 

XA  1527 

XA  1528 

XA  1529 

XA  1530 

XA  1531 


XA  1532 

XA  1533 

XA  1534 

XA  1535 

XA  1536 

XA  1537 

XA  1538 

XA  1539 

XA  1540 

XA  1541 

XA  1542 

XA  1543 

XA  1544 

XA  1545 

XA  1546 

XA  1547 

XA  1548 

XA  1549 

XA  1550 

XA  1551 

XA  1552 

XA  1553 

XA  1554 

XA  1555 

XA  1556 

XA  1557 

XA  1558 

XA  1559 

XA  1560 

XA  1561 

XA  1562 

XA  1563 

XA  1564 

XA  1565 


*  Pjfl^e  Per  ICC  P 
itizec»l*/  C^ej^O  <£M0> 


cs . 
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KOEHRING  COMPANY 


Part 

IMcSUUO     cLIIvjL    i/cool  XpUXUIi 

Pti  loo 

rage 

No. 

OX     rail  L» 

Wo  1  rrVl  +• 

r<  u  • 

XA 

1566 

LraPKet,uil  Oup  vUA-Al*sw4; 

— T  

1 

0<d    pCP  .  Ijf 

ooy 

XA 

1567 

r  liter  ,nemovaDle ( UA-t3i<d-c  r i; 
Handle,  r  liter  -  Assembly 

1 

l-l/4i!* 

c  ri 

XA 

1568 

/  TT  ft      T5  1  O  1      O  \ 

(UA-Bl<sl4<2 ; 

1 

16   pes. Iff 

Ten 

359 

XA 

1569 

Bailie,  011  Cup  -  Assembly 

(UA-Bl*;<s7<i ) 

1 

iff 

.70 

359 

XA 

1570 

t  l  v\         M  T     i      —    Ann  /-v  ni  n    1  tt 

i/Up,  uxx  Assemoxy 

V  UA  — U  Ic&OOJ 

X 

an 

ooy 

XA 

1571 

Body,  Cleaner  -  Assembly 

y-i/^y 

I  TT  A  _P  T  OA  M  \ 

^  Ufl" U  XcOOO  ^ 

X 

D  ■uU 

ICQ 

ooy 

XA 

1572 

o  lanip  y  nose 

A 

O    pC  3  .  JLff 

•  o  o 

OOi7 

XA 

1573 

nose  ,  naciiator       &g     x  .jj  . 

x  o  piy  a  o 

O 

c 

Q    r.na  ~\Ji 
o   pc  3  .  S.ff 

•  XO 

ooy 

XA 

1574 

x  ud  e  ,  a  xr  o  xe  ane  r 

X 

%  Rn 

ooy 

XA 

1575 

u-uaro. ,  nose 

ra^riv     t?^a    f  tt  a  _  a  i  onnrr  ^ 

Duit ,  r^ye  \\JR  Aicuu i  j 

X 

D    pc  S  .  XJf 

•  GO 

ooy 

XA 

1576 

o 
c. 

16  pcs.l# 

no 

•ICQ 

ooy 

XA 

1577 

wasner ,  oquare  lUA'Aicoicj 

o 
<s 

xco  pc s  •  xy 

no 

ooy 

XA 

1578 

riioow ,  Air  oxeaner   —  wxun 

O  /  '±ff 

1 

X 

p  nn 

O  O  57 

XA 

1579 

Washer,  Lock  (UA-A4092) 

o 
e. 

TT  7* 

C  TT  »f 

ooy 

XA 

1580 

1MUL  ,    W  lng    ^  UA   A  XG  1(  ] 

o 

»^  ^         TT  TT                  1  # 

O^k    pCS  •  Xff 

Ten 
ooy 

XA 

1581 

uapie,  AircraiTj  ~  i/o  x 

^  /oM 
l/^?f 

10  ■  -t>     i /xiy  iinneaj 

X 

QC 

.  »□ 

oou 

XA 

1582 

opnng,  lension 

X 

O   pCS.  Iff 

on 

. 

■^a  n 

OD  U 

XA 

1583 

TT, .  4-         Un -V  «  t»ttt-i      —      1   /a"     V  p 

inuT/ ,  Hexagon      i/^  im.o. 

X 

OD    pCS  .  ±ff 

XA 

1584 

ocrew,  sei  -  oquare  neau 

1/4      X   <2      N  .  U  . 

1 

52  pcs.l# 

.  UO 

CA 

1585 

cracKet ,  dbxi  uranK 

1 
X 

■  OU 

oo  u 

CA 

1586 

oouter ,  i/o    x  i/<i 

X 

.  xu* 

XA 

1587 

Crank,  bell 

1 

o/4flf 

O  nc 

c  .  to 

Ten 
oou 

XA 

1588 

Link,  Crank 

1 

lO     PC  S  .  Iff 

.OU 

Ten 
Ob  U 

XA 

1589 

Lever,  Control  -  with  set 

a  n  -r»  main       /  TJP   TOCC  \ 

screws  trii  o<jdo  j 

1 

£>  pes .  iy 

o  >in 
<2  •  4U 

TAP! 
OOU 

XA 

1590 

iuue ,  copper  -  o/xo  x 

o 1 ~o     ^ • uoo  wai i ) 

1 

1# 

.bo 

TA  1 
OO  1 

XA 

1591 

ruoe ,  r xex  u 

"1 
1 

4   PC  S  •  Iff 

•  yu 

TAT 
OO  1 

XA 

1592 

owiucn,   ignii/i  on  \i/-iot>Ji) 

X 

l/4ff 

•  SU 

TAO 

XA 

1593 

w  ire  9  Knac  ona.a      ?r  i^t  a 

O  -1/CfJ 

X 

ooc 

XA 

1594 

uauge |   uxi   ^ow^yocio y 

X 

1/^ff 

o  nn 
c,  •  uu 

OOc 

XA 

1595 

luuo  y  copper       ±/*±  a 

<->/*# 

♦7       U       ^  •  UOO   Wall  ) 

X 

an 
•  yu 

'AO 
OO-S 

XA 

1596 

rtoa.j>  control       10 1   u  loiig 

X 

o* 

£l  .  ou 

*->A  O 

XA 

1597 

Amneter,  ou  Ampere  ~ 

i  /o=tf 

X 

t  sn 
l  .ou 

TAO 

XA 

1598 

wire,  Anaconcia  -  jfift  x 

Xu 1  D 

X 

O  —  X  /  iiflf 

.oc 

TA  O 
OOc 

XA 

1599 

wire,  Anaconoa      ^x*  x  Og 

o 
c, 

XU    pc  S  . Iff 

m 
•  ux 

TAO 

XA 

1600 

wire,  Anaconaa  -  yi?  x  o1-*; 

X 

O  _T  /Ait 

OC 

TAO 

XA 

1601 

wire,   Anaconoa  —  jyx*  x 

xu ■ - xu 

1 

i-l/^y 

iOO 

TAO 

XA 

1602 

Lug,  wire  (AM-81118) 

1 

.03 

362 

XA 

1603 

Loom,  1/4"  x  17" 

1 

14  pcs»l# 

.05 

362 

XA 

1604 

Lug,  wire  (AM-30465) 

1 

.03 

362 

XA 

1605 

Wire,  Anaconda  -  #10  x  23" 

1 

15  ncs.l# 

.20 

362 

XA 

1606 

Loom,  1/4"  x  8" 

1 

.02 

362 

XA 

1607 

Wire,  #1  R.C.  x  8" 

1 

.10 

362 

XA 

1608 

Wire,  #1  R.C.  x  22" 

1 

#» 

.28 

362 

*  Pric 
DigfctesOvbr 


e^Pwr  100  Pc*. 
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Part 

N  a  mo   a  n  rl  T5  a  ^  t*  1  Tit"  1  on 

1 4  CX  limj      CU1U     XV  a  w  w  X  1  [Jl>  X  W 1 X 

Pr*  ice 

No 

• 

of  Part 

Otv 

Weic-ht 

**  w  X  Myl  X  U 

XJ  CI  w  XX 

No 

XA 

1609 

Wire     Anaconda   -  $14  t  23" 

"  XX  \J  a      nilCLw  WXXwLCL               JJ  X^X      J\  *— ■  W 

X 

t/W      LV w  O  • 

1# 

ft  06 

l|p       #  Ww 

36? 

W  W  CJ 

XA 

1610 

Swlvfil  *   Oont'.T'nl  Rrvi 

kj'"  1  V  v  X  f      W        1  1/ X  W  -L     XL  VW_i 

( ST -8893 ) 

1 

X W  w    L/w  O  • 

1# 

10 

•  X  w 

36° 

WW—/ 

XA 

1611 

Screw,  control  rod 

(ST-9270) 

1 

.  05 

362 

w  w  t* 

XA 

1612 

P 1  o  t*n  ninrrrnlncr 

X  J~jL  UO  p      W  XcLillLV  J.HK 

2 

QA  nop 

1# 

24 

WW  Xv 

XA 

1613 

Ol  0.01X0  0  f     V/  UUtX  W -L 

1 

X 

O    p  w  8  • 

ww  C 

XA 

1614 

T.ut?     VJ1t»a    f  AM -3 1464  ^ 

n 

X 

105  pes . 

1# 

03 

W  W  xj 

XA 

1615 

Sunn riT» t*      H  nn t*  t* ct  "1    R  nrl 

W  LX  W  W  Ul    L/  a      W  Wl  lul  U  X     11  WLA 

1 

P4  nf*q 

1# 

24 

36° 

W  W 

XA 

2035 

SfiT'^iv     fl  a  n   —  Hpt  TTftflrl 

w  w  I         ■    vj  ci  u          lie  A  i  xioau 

3/8rt  x  lin  N.C» 

5 

12  pes. 

1# 

.  03 

XA 

2120 

Rinc.  SnaD  (TD-M642) 

8 

.01 

351 

XA 

2121 

Link.  Lever  fTD-2617} 

8 

3/4# 

.22 

351 

XA 

2122 

Pin     Lever  Link  (TD-1968A) 

X    111  j       XVw  V  vl        XJ  XXI  ik       \  X  X/       X  w  W  Wx*  / 

8 

30  pes. 
2-l/4# 

1# 

.  11 

351 

XA 

2123 

Sleeve.  Slidinc  (TD-A1974) 

U  X  v  V-    WW   a       U  X  X  w.  XI  l£K       \  x  xv      n  X        I  J 

1 

6  .38 

351 

XA 

2124 

Plate     Floating  (TD-5470} 

1 

16-l/4# 

4  95 

~  •  ■  V  \V 

351 

XA 

2125 

Plate.  Drivine  (TD-A5579A) 

X  xo  U  o  j      X/  X  X  V  X 1  IK      ^  X  XV     /I  w  w  <  </ n  / 

Spring,  Release  (TD-113) 

1 

2-3/4# 

7 .25 

351 

XA 

2127 

4 

50  pes . 

1# 

.  11 

351 

XA 

2128 

PXntfl  -  H\ih  And  Rflelrinff 

x  xa  w  w  #     xx           cu  x\_x    iJuw  ixxiik 

(TD-Z5467C 1 

\  X  XV      LjkJ~\J  I  \J  j 

16-l/2# 

7  20 

351 

XA 

2129 

Waa>iAt»      T,(V»lr   (  rTTi -A  1  Rflft  ) 

X 

15  pes. 

1# 

Ofi 

•  Ww 

\JKJ  X 

XA 

2130 

Nut     Lock  (TD-1092A) 

it  UU  a      ijUwA      \  X  XV      X  w  w fcv i\  y 

1 

8  pes . 

1# 

.60 

35  1 

W  W  X 

XA 

2131 

Rearinc     Pilot  fTD-M167l 

CXX    XllKy       X  X  XW  O       \               11 X  W  f  y 

1 

X 

3/4# 

5  3S 

W  •  IV  KJ 

351 

w  w  x 

XA 

2132 

Yoke.  Adlustinc  (TD-3322) 

X  VIVO  •       AVX  J  UQ  U  X11K       y  XXV      KJ  KJ  &j  lj  J 

w  ivx  xxx^s  f    xj  w  w        iv  xix    \  x x/    x  x w  / 

1 

l-l/2# 

3.63 

351 

XA 

2133 

1 

X 

50  pcs.lf 

06 

•  WW 

351 

W  W  X 

XA 

2134 

Pin.  Fincer  (TD-106A) 

4 

.  16 

351 

XA 

2135 

Nut     slotted  (TD-M6451 

XI  w%  w  ■       w  X  w  1/  i>  W  VX       \  X  X>/      1  1W  i  irf'  y 

2 

50  pes . 

1# 

.  03 

351 

XA 

2136 

Shim     collar  fTD-1201 

k/xxxiii«     wv/xxcxx      \  x xv     xiju  y 

2 

100  pes. 

1# 

.  11 

•  X  X 

351 

W  W  X 

XA 

2137 

0  n  1  1  AT*       f*  flHA     —    aqq  omh  1  V  wl  t".  Vl 

w  w  XX CLX    y      V/  UilU              Ca  o  O  wlllky  X jf    TV  X  uXX 

flViimq   on rl  boltq  fTD-HV^ 

o 1 1 -Li no     cu x \X    u  vx  u  o     \  jL xy     x x  i  y 

1 

2# 

4  .40 

351 

XA 

2138 

Rolf*.        fifiTlA  fiOllflT1 
xj  ux  w  ■     vuiio    w  uxxai 

(TO-M649^ 

\  xx/    J  iv^  *7  y 

2 

8  pes . 

1# 

04 

351 

W  W  X 

XA 

2139 

HoflB.    "TIaxIVjIa    —   AqqRTnVilv  — 

XX           \J  A       x   xu  y\  X       X  V>                     O  O      iJl  XV 

3/8# 

with  elbows  (TD-A1663) 

X 

1  10 

X  •  X  w 

351 

W  KJ  X 

XA 

2140 

Flhow     90°  fTD-M1283l 

XJ  X  L.  UVY  *      C7  W          \  1JJ     11  Xb  y 

X 

l/8# 

.  xu 

WW  X 

XA 

2142 

Nut,  Jam  (TD-M309) 

1 

X 

15  pes. 

1# 

OS 

•  W  KJ 

351 

WW  X 

XA 

2144 

X  vj.y  y      d  1uX  A  LAO  u  X  X IK              CXO  OC1UUX  V 

2-l/2# 

fTD-A112) 

\  xiv    r\  XX w  y 

1 

X 

7  SO 

f  •  w  w 

351 

W  W  X 

XA 

2145 

Sleeve,  Sliding  -  assembly 

4-3/4# 

(TD-S232 ) 

\  xx/     k/         *-*  y 

Elbow.  90°  (TD-M1284) 

1 

15  .00 

351 

XA 

2146 

1 

20  pes . 

1# 

.  15 

351 

XA 

2147 

Nut.  retainer  (TD-1213) 
Snrincp.  lock  fTD-1214^ 

kj     x  xx  Xps  •      x         xv      y  x  xv      Xw  x  7  y 

1 

3/8# 

1 .35 

351 

XA 

2148 

1 

20  pes. 

1# 

.  12 

351 

XA 

2149 

Yoke     throwout  fTD-^BA^ 

X  v— 7  *  *  — '  #      w  X  XX   wii  vW  v       \  X  X/       1  t  j  y 

1 

2# 

1.85 

351 

XA 

2151 

Pin     lock  (TD-114A^ 

X  XI 1  a      X  ww  xv      \  X  XV      X  X  jC  A  y 

R  irir      qnfln    f  TD-Mfi4 T  ) 
iixii^j  j     uxxexky    \  xxv    i  lUTcx  y 

1 

25  pcs.l# 

24 

35 1 

W  W  X 

XA 

2152 

4 

x 

01 

351 

W  W  X 

XA 

2153 

Kev .  Woodruff  (WR-15) 

liv  j  ^     • »  «v  \a*  x  ui  x      \             xiv  y 

3 

40  pes. 

1# 

.  10 

XA 

2154 

T VAT»        f  intTRT*     f  rTTT)  -  1  O.^P  ^ 

Uu  voi  ^    x  xiigcux     \  x xv    xuvr  y 

4 

1/B# 

ss 

351 

W  W  X 

YA 

2155 

£->  X  WW 

^hAft-      nnflr  oH  nrr   f  TT)  - 1  "1 44  A  ^ 

ijilcil   U  ^      upol  a  UXHK      \  XXV      X X  x  x  n  J 

1 

4-l/4# 

2  .20 

351 

w  w  X 

XA 

2156 

Plate,  name  (TD-A1664) 

1 

100  pes  . 

1# 

.*10 

351 

XA 

2157 

Screw,  drive  (TD-M422) 

2 

.01 

351 

XA 

2159 

Screw,  button  head  -  l/4"- 

20  x  1/2"  long  (TD-N227) 

4 

100  pes . 

1# 

.01 

351 

XA 

2160 

Plate,  hand  hole  (TD-2815) 

1 

8  pes . 

1# 

.70 

351 

XA 

2161 

Gasket,  plate  (TD-A1111) 

2 

40  ocs.l# 

.28 

351 

XA 

2162 

Screw,  machine  (TD-A1352) 

1 

80  pes. 

1# 

.17 

351 

#  Prlpe^Per  100|Pcs. 
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KOEHRING  COMPANY 


Part 
Ho. 


Name  and  Description 
of  Part 


Qty. 


Aporox , 
Weight 


Price 
Each 


XA  2163 
XA  2164 
XA  2165 
XA  2166 

XA  2167 
XA  2168 
XA  2169 
XA  2170 
XA  2171 
XA  2305 

XA  2306 

XA  231C 
XA  2311 
XA  2313 
XA  2319 
XA  2320 
XA  2321 

XA  2322 
XA  2323 
XA  2327 
XA  2335 
XA  2569 

XA  2636 

XA  2637 
XA  2638 
XA  2639 
XA  2640 

XA  2641 
XA  2643 
XA  2644 

XA  2645 
XA  2646 
XA  2647 
XA  2648 
XA  2649 
XA  2653 

XA  2655 

XA  2656 
XA  2660 

XA  2664 
XA  2665 

XA  2666 

XA  2667 


Washer,  lock  (TD-M1527) 
Lock,  retainer  (TD-1216A) 
Shaft,  clutch 
Key,  Whitney  -  TX 

(TD-M1089) 
Spacer,  bearing  (TD-1215) 
Retainer,  bearing  (TD-1212) 
Bearing,  roller  (TD-M205) 
Cup,  oil  (TD-M102) 
Plaf-e,  hand  hole  (TD-2816) 
Pitting,  Tube  -  1/4" 

(WE-W41X4) 
Elbow,  1/4"  x  1/8" 

(WE-W49X4) 
Lug,  wire  -  150  amp. 
Lug,  Battery  -  Negative 
Lug,  Battery  -  Positive 
Lug,  wire  (AM-31075) 
Clamo,  cable 

Conduit,  Greenfield  -  3/4" 

x  85" 
Loom,  1/4"  x  38" 
Loom,  1/4"  x  36" 
Panel,  Instrument 
Button,  starter  (LN-103SS) 
Screw.  Cap  -  Hex.  Head  3/8" 

x  lrt  N.C. 
Spring,  filler  cap 

(PE-G24040) 
Cap,  radiator  (PE-A9-1) 
Plug,  Pipe  -  Ctsk.  head  I3" 
Tank,  top  (PE-G1308) 
Gasket,  Cork  -  5  pes.  make 

up  2  gaskets  (PE-G24028) 
Tube,  overflow  (PE-G21499) 
Washer,  Core  (PE-G21841) 
Core,  radiator  -  assembly 

(PE-TC415) 
Screw,  cap  (PE-G2038) 
Side,  radiator  (PE-G5730) 
Tank,  bottom  (PE-G407) 
Stud,  support  (PE-G21141) 
Support,  Radiator 
Eli,  Street  -  l/2"  x  45° 

W.I. 

Cotter,  1/16"  x  l/2" 

(PE-578) 
Pin,  hinge  (PE-G21094) 
Plate,  serial  number 

(PE-G24000) 
Cock,  brass  stop  -  l/2" 
Pipe,  1/2"  x  lj"  -  W.I. 

Thread  on  one  end 
Hose,  rubber  -  3/4"  I.D. 

x  7" 
Pipe,  drain 


1 
1 
1 

1 
1 
1 
2 
2 
1 


2 
2 
1 
1 
13 
3 

1 
1 
1 
1 
1 

10 

1 
1 
1 
1 

2 
1 
4 

1 

24 
2 
1 
2 
2 
1 


4 
1 

1 
1 


1 
1 


25  pcs.l# 
11# 

10  pcs.l# 

i/a# 

l-3/4# 
l-l/2# 

3/8// 

50  pes ,1# 

30  pcs.l# 
15  pes .1# 

l/4# 

l/4# 

4-l/4# 
14  pcs.l# 
14  pcs.l# 
3# 

l/4# 

20  pes .1# 

2  pcs.l# 
48# 

4  pcs.l# 
2  pcs.l# 


47# 

20  pes . 
18# 

34^ 
4  pes . 
8  pes  . 

l/4# 


1# 


1# 
1# 


15  pes . 

*# 

3/4# 


1# 


8  pcs.l# 

4  pcs.l# 
l-l/4# 


$  .01 

.22 
37.30 

.15 
.57 
7.10 
4.90 
.06 
.22 

.13 

.20 
.14 
.25 
.25 
.04 
.40 

.70 
.  10 
.10 
2.00 
3.75 

.04 

.15 
1.50 
.19 
22.50 

.18 
.90 
.38 

43.50 
.02 
8.25 

15.00 
.90 
.35 
.20 


.10* 
.08 

.15 
1.95 

.05 

.15 

.20 


w  Pricfi^Per  100  Jcs. 
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Part 

Name  and  Description 

Approx. 

Price 

Page 

No 

> 

of  Part 

.\e  lgnt 

Each 

N  0  . 

XA 

2669 

Bolt ,  stove  -  round  head 

1  /A  H     v     T  /of 
X/4       X    X/ <d 

D 

O  U    OC  S  .  Xff 

A  AO 

$    .  U<d 

XA 

2804 

IjXCOW,    O/XO       X  X/O 

/I  fTl     t  TA  Qv  C  \ 

( wh -W4yAo ; 

4 

20  pes  .1// 

O  "Z 

.23 

361 

XA 

2805 

HUl,    X/4      X  O/XD 

/  T  rC      A  A  T  O  C  \ 

IWE-A41<s5 ) 

>• 

4 

15  pc  3  .  Iff 

.25 

361 

XA 

2806 

Union,  5/16"  (WE-W42X5) 

•z 

0 

15  pes. Iff 

.-do 

361 

XA 

2807 

fjut,  nose  -  o/xo 

4 

d\j  pes .  Iff 

•  17 

7A  T 
OO  1 

XA 

2808 

Clip,  fuel  line 

OU   pc  S  •  Iff 

•  OC' 

TCI 

obi 

XA 

2809 

i uu e  ,  copper       o/xo  x 

R  t  -Pi"     f    OA  Q   iajq  1  1  1 

d  1  -u     i  i  U4y  waxx  ^ 

X 

Xff 

•  fO 

ob  X 

XA 

2810 

nose,   x/*±     x  <c  0     v  * 
nose ,  1/4     x  y     ^Aij ; 

X 

iu  pc  S  .  ±ff 

•  fO 

oc>  X 

XA 

2811 

X 

<dO    pc  S  •  Iff 

TO 
•  OvJ 

^c  i 
00  X 

XA 

2813 

Strap,  fuel  tank 

0 

c 

TJ      T  / Ail 

7-l/4# 

<s  •  bo 

00  X 

XA 

2814 

Block,  oak 
oupport  y  iuei  tanK 

d    OC  S  .  Iff 

•  oU 

OO  1 

XA 

2815 

0 
c 

q  1  /ojy 

It  (D 

OO  X 

XA 

2818 

Pni-\        fill  aw     f  T?  A  _  r»T\  OQI7  ^ 

X 

l/4ff 

•  b  U 

ob  J 

XA 

2822 

n  "l  , ,  ™       n  4  _  _           1  /oft  uj 

Plug,  Pipe  -  0/8    sq .  nd . 

1 

2  0  pes  .Iff 

.04 

361 

XA 

2823 

Plug,  Drain 

1 

T     1  /AM 

.70 

361 

XA 

2824 

Pipe,  stand 

Coupling,  Reducer  -  1/4 
to  1/8 

2 

1# 

1.00 

361 

XA 

2830 

2 

16  pc  s  .  Iff 

.  10 

XA 

2831 

Bushing,  Reducer 

0 

b  pes . Iff 

.  OU 

ob  X 

XA 

2832 

Tank,  fuel 

1 

lUOf 

45  ,5U 

Ob  X 

XA 

2833 

Bolt ,  eye 

O 

c 

b  pes . iff 

a  ri 
.4U 

Ob  U 

XA 

2834 

rxxxey,  owivex  -  <s     ^rn  to) 

0 

c 

If 

.4(J 

ObU 

XA 

2840 

\r.  .4-       V»<a-»-    Violf     _    c:/icll     T*T  p 

rjuc  ,  nex  naxi    -  0/  xo     fj  . 

X 

±U\J  pc  3  .  Iff 

•  iU# 

XA 

2842 

Thimble ,  cable  -  Aircraft 

i  /nit  q  a  1? 

X/o   .  oA£i 

O 

c 

XDU  pC  S  •  Iff 

•  UD 

oou 

XA 

2844 

Bracket ,  hand  lever  -  with 

T   /oil     v    *^  /yl  It     T?^       TJA  T31tTf\+- 

X/ti     X  0/4     HQ.   nu.  nivet 

1 

1  DO 

X  .  oU 

p\ 

ob  U 

XA 

2845 

Disc,  Friction  (R-E35DS) 

0 

<i 

ou  pcs.Xy 

.  XU 

ObU 

XA 

2  846 

jjever ,  nana. 

X 

X-X/4^ 

<d  .  ID 

7CA 

oou 

XA 

2847 

Cap,  Hand  Lever 

^  r£ -£iXXbr<bOy<2  ^ 

X 

0  pes .  Iff 

• 

ObU 

XA 

2848 

ocrew,  uap  -  r  niister  neaa 

1/4"  x  1"  N.C. 

0 

5U  pCS.  1)7 

.U3 

XA 

2849 

wire ;  DJ.US  iinneai.es  x 

Oft       T  _ 

0  jjong 

4 

•  UX 

ObU 

XA 

2856 

ijini- y  connecting      oiip  i  it 

T  /A^ 

center  piate  \UKj-Ai±x&oov*t ) 

T 

X 

,  OU 

OOO 

XA 

2859 

rxate,  ttetainer 

0 
c 

<d  pes  •  iff 

X  .  O  J 

OoO 

XA 

2860 

rxate,  JjOCK 

W4^«Ta        1   /A  II  Oil 

Nipple,  1/4     x  <d 

X 

on  v> « «   i M 
<du  pes  .  x^f 

7C7 

000 

XA 

2863 

X 

X4  pes . Xy 

.  Uo 

XA 

2865 

oiinger,  uu 

X 

1  /VI  11 

X/4 

•  k4 

353 

XA 

2873 

Cover,  Battery  Tray 

1 

O     T   /a  Jl 

2-l/4# 

*z  aa 

3  .00 

t  c  r> 

350 

XA 

2876 

Battery,  6  volt  -  19  plate 

(GL-V89) 

1 

57#  7 

20.95 

350 

XA 

2879 

Tray,  Battery 

1 

2-3/4# 

3.25 

350 

XA 

2893 

Screw,  Cap  -  Hex.  Head  3/4" 

x  3*  N.P. 

8 

2  pcs.l# 

.12 

XA 

2903 

Screw,  Cap  -  Hex.  Head  3/4" 

x  2t"  N.*. 

4 

2  pcs.l# 

.11 

*  PriGe-^er  100  jca. 
3igiti^%^(jfO^|OlC  Lb- 
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INDEX,  CROSS  REFERENCE 
PROM 


TECHNICAL  MANUAL  REFERENCE  NUMBERS 


KOEHRING  AND  VENDORS  PART  NUMBERS 
FOR  WAR  DEPARTMENT  TECHNICAL  MANUAL  TM5-1172 


The  catalog  reference  numbers  (XA)  are  to  be  used  only  for  refer- 
ence. The  actual  part  numbers  are  shown  In  this  index  and  are  to 
be  used  for  ordering. 


VENDORS  SYMBOL  IDENTIFICATION 

A  Alemite  (grease  fittings) 

BK  Bendix  (pipe  fittings) 

CY  Chrysler  (engine  parts) 

F  Fafnir  (bearing) 

GL  Globe  (battery) 

H  Hyatt  (bearing) 

LN  Leece  Neville  (electrical  fittings) 

MR  Marlin  Rockwell  Co.  (bearings) 

ND  New  departure  (bearings) 

PG  Pierce  (Governor  parts) 

PY  Pyrene  (fire  extinguisher) 

R  Ross  Gear  and  Tool  (friction  disc) 


RC  Rollway  (bearing) 

ST  Stromberg  (swivel  and  screw) 

SW  Stewart  and  Warner  (gauge) 

T  Timken  (bearing) 

TD  Twin  Disc  (clutch) 

UA  United  Specialties  Co.  (air  cleaner) 

WE  Weatherhead  (hose  and  fittings) 

*  Hardware,  fittings  etc. 


TO 


CRANE ,  CRAWLER  MOUNTED , 
GASOLINE,  3/4  CU.  YARD, 
WITH  ATTACHMENTS, 
KOEHRING,  MODEL  304 
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KOEHRING  COMPANY 


WAR  DEPT 
TECHNICAL 
MANUAL 
PART  NO. 


WAR  DEPT. 

TECHNICAL 

KOEHRING 

VENDORS 

MANUAL 

KOEHRING 

PART  NO. 

SYMBOL 

PART 

NO. 

PART  NO. 

PART  NO. 

1S03A-RL 

XA 

69 

* 

1803A-P 

XA 

70 

* 

1803A-R 

XA 

71 

* 

1803A-52 

XA 

72 

89D452 

• 

XA 

73 

« 

* 

XA 

74 

• 

4225A258 

XA 

75 

59CA33 

89B233A 

XA 

76 

89D93C 

* 

XA 

77 

89E458 

1958A15A 

XA 

78 

89A104 

4225A294 

XA 

79 

89A103 

* 

XA 

80 

• 

• 

XA 

81 

* 

• 

XA 

82 

69A326A 

41CA26B 

XA 

83 

4225D79A 

4225A222 

XA 

84 

40SA172B 

89G414B 

XA 

85 

« 

89B534 

XA 

86 

35ST11A 

XA 

87 

200A53 

* 

XA 

88 

4226A165 

XA 

89 

89B11C 

4225A51C 

XA 

90 

212B363 

89B412 

XA 

91 

89B29-2 

4206A306 

XA 

92 

4225A40 

90B124 

XA 

93 

89B565 

69A367 

XA 

94 

0S5250 

A 

A- 

1184 

XA 

95 

212UA4 

4234A47 

XA 

96 

C  826 A3 

* 

XA 

97 

4225A41A 

» 

XA 

98 

212UA3 

* 

XA 

99 

212B64A 

C4-61H 

XA 

100 

89B30A 

3400A2 

XA 

101 

4225B248B 

XA 

102 

• 

200A408 

XA 

103 

4225A37-1 

A 

A  - 

1186 

XA 

103A 

4225A37-2 

4206A998 

XA 

103B 

422SA37-3 

89A235A 

XA 

104 

« 

63CA22A 

XA 

105 

* 

4206A11 

XA 

106 

* 

89B522B 

XA 

107 

4225A39 

4234B21A 

XA 

108 

4225A38 

4226A864 

XA 

109 

« 

89B230A 

XA 

110 

* 

4206A999 

XA 

111 

* 

89E58D 

XA 

112 

4225A36-2B 

89B228A 

XA 

113 

4225A36-1B 

89B229A 

XA 

114 

89A22A 

4234B10 

XA 

115 

« 

89E516B 

XA 

116 

89A24 

89D453 

XA 

117 

70CA11B 

XA 

118 

212D63 

89A105-1 

XA 

119 

89A25A 

4225A201-1 

XA 

120 

4225A201-2 

XA 

121 

89A23A 

89B54 

XA 

122 

4225A4A 

* 

XA 

123 

4236A162 

• 

XA 

124 

4236A161 

» 

XA 

125 

89B55C 

69A251-1 

XA 

126 

4225A929 

4225A228-1 

XA 

127 

89B514 

4225A228-2 

XA 

128 

26CA103 

• 

XA 

129 

89A513 

89B451 

XA 

130 

4225B164E 

• 

XA 

131 

4225A611 

89A140 

XA 

132 

4225A475 

* 

XA 

133 

4225A54 

• 

XA 

134 

4225A15A 

VENDORS 
SYMBOL  PART  NO. 


K1033  9 
A1216TS 


462-453X 


CD211 
CW211 


G*  Hardwai-e, 
OOQlc 


Fittings  etc. 
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WAR  DEPT. 

TECHNICAL 
MANUAL 
PART  NO. 


KOEHRING 
PART  NO. 


VENDORS 
SYMBOL  PART  NO. 


WAR  DEPT. 

TECHNICAL 

MANUAL 

KOEHRING 

PART  NO. 

PART  NO. 

XA 

200B 

4225B241-3 

XA 

201 

« 

XA 

202 

* 

XA 

203 

XA 

204 

* 

XA 

205 

25CA14A 

XA 

206 

« 

XA 

207 

2447-13 

XA 

208 

4226A30 

XA 

209 

ft 

XA 

210 

* 

XA 

211 

68CASB 

XA 

212 

C724-5 

XA 

213 

* 

XA 

214 

* 

XA 

215 

4225A855 

XA 

216 

ft 

XA 

217 

89B300 

XA 

218 

4226A136 

XA 

219 

49CA67 

XA 

220 

4225A55A 

XA 

221 

» 

XA 

222 

ft 

XA 

223 

4225A390 

XA 

224 

69A256 

XA 

225 

* 

XA 

226 

4226A80 

XA 

227 

4226A81 

XA 

228 

* 

XA 

229 

* 

XA 

230 

* 

XA 

231 

945A17 

XA 

232 

4226A141 

XA 

233 

212UA22 

XA 

234 

* 

XA 

235 

49CA64A 

XA 

236 

4226A2 

XA 

237 

4226A4 

XA 

238 

« 

XA 

239 

422SA1 

XA 

240 

54ST4A 

XA 

241 

4225A89 

XA 

242 

4226A21 

XA 

243 

4225B56A 

XA 

244 

% 

XA 

245 

C74-B  . 

XA 

246 

25ST240B 

XA 

247 

69A246 

XA 

248 

4226A3 

XA 

249 

69A263 

XA 

250 

XA 

251 

XA 

252 

* 

XA 

253 

ft 

XA 

254 

89B476 

XA 

255 

89B550 

XA 

256 

4234A115 

XA 

257 

89D6 

XA 

258 

4225A267 

XA 

259 

* 

XA 

260 

4222D30-5 

XA 

261 

89E479A 

XA 

262 

ft 

XA 

263 

89E478A 

XA 

264 

89B477 

XA 

265 

89E482A 

XA 

266 

XA 

267 

89E484A  . 

VENDORS 
SYMBOL  PART  NO. 


XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 
XA 


135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
170A 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 

200A/n^ 


89D56C 
ft 

4234B5A 
4225A44 
89D442 
89B443A 
40SA171B 
89A142 
89D457A 
4206A90 
4225A90 
« 

89D436 
63CA24C 
89D296C 
4226A315 
4226A316 
4225A780 
212A384 
• 

C92-3A 
4226A134B 
89D437 
64ST5C 
4225B185 
4225B184 
6 9 A3 55 
89A141 
• 

4206A626 
* 
« 

89E18B 
• 

212A10 
4225B347-1A 
ft 
ft 
ft 

89D128C-1 
ft 

4226A496 
ft 
ft 
ft 
ft 

4225G738-32A 
ft 
ft 

4225A35 
ft 
* 
ft 

28CA35 
* 
ft 
ft 

89A69B 
4225A226 
ft 

4225A255 
ft 

4225A442 
4225A919 
89E490A 
4225B241-1 
^225B241-2l 

Hgrjwr- 


120WD-2N 
122WD-2N 


P 

from 


215W 


ware,  Fittings  etc. 
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KOEHRING  COMPANY 


WAR  DEPT. 

TECHNICAL 
MANUAL 
PART  NO. 


KOEHRING 
PART  NO. 


VENDORS 
SYMBOL  PART  NO, 


WAR  DEPT. 

TECHNICAL 
MANUAL 
PART  NO. 


KOEHRING 
PART  NO. 


VENDORS 
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XA  268 
XA  269 
XA  270 
XA  271 
XA  272 
XA  273 
XA  274 
XA  275 
XA  276 
XA  277 
XA  278 
XA  279 
XA  280 
XA  281 
XA  282 
285 
284 
285 


XA 
XA 
XA 


XA  286 
XA  287 
XA  288 
XA  289 
XA  290 
XA  291 
XA  292 
XA  293 
XA  294 
XA  295 
XA  296 
XA  297 
U  298 
ICA  299 
KA  300 
XA  301 
XA  302 
XA  303 
XA  304 
XA  305 
XA  306 
XA  307 
XA  308 
XA  309 
XA  310 
XA  311 
XA  312 
XA  313 
XA  314 
XA  314A 
XA  315 
XA  316 
XA  317 
XA  318 
XA  319 
XA  320 
XA  321 
XA  322 
XA  323 
XA  324 
XA  325 
XA  326 
XA  327 
XA  328 
XA  329 
XA  330 
XA  331 
XA  332 
XA  333 
XA  334 


89E481A 

89A378 

4226A7 

89D264 

89B265 

4226A6A 
4225E943C 
4200A786-1 
* 

212UA16 
200A162 
C74-6A 
200A163 
212A195 
212D122B 
* 

89D343A-1 
4226A504 
« 

4234A89A 

89E355B 

212UA51 

89A340 

200A144 

4226A858 

4226A194 

4226A197 

59CA31B 

89E549-1 

212A104 

89B493 

S9D548 

* 

575412 

4234A114 
4225A448 
89B485A 
4225A33 
89D 557-1 

4226A12 

4225A916-1 

4225A916-3 


4226A658 
28CA366 
4226A14 
4225B917B 
• 

4225B921 

4226A659 
40SA179B 
4225B2C 

89B486-1 
4226A919 
4230A358A 
1520 
* 

4226A922 
.25A486A 


218-WD 


ND 


7215 


ND 


7310 


220W 


215WD 


N19 
W19 


120W-2 


315WD 


XA  335 
XA  336 
XA  337 
XA  338 
XA  339 
XA  340 
XA  341 
XA  342 
XA  343 
XA  344 
XA  345 
XA  346 
XA  347 
XA  348 
XA  349 
XA  350 
XA  351 
XA  352 
XA  353 
XA  354 
XA  355 
XA  356 
XA  357 
XA  358 
XA  359 
XA  360 
XA  361 
XA  362 
XA  363 
XA  364 
XA  365 
XA  366 
XA  367 
XA  368 
XA  369 
XA  370 
XA  371 
XA  372 
XA  373 
XA  374 
XA  375 
XA  376 
XA  377 
XA  378 
XA  379 
XA  380 
XA  381 
XA  382 
XA  383 
XA  384 
XA  385 
XA  386 
XA  387 
XA  388 
XA  389 
XA  390 
XA  391 
XA  392 
XA  393 
XA  394 
XA  395 
XA  396 
XA  397 
XA  398 
XA  399 
XA  400 
XA  401 
XA  402 


* 

* 

69CA29A 
89E261 
* 

89A60A 
4225A17A 
« 

34ML21 

62CA98 

4206A286 

89A66 

4225A473 

4225A592 

* 

* 

54CA56B 

69A258 

C806-32 

« 

* 

4226A191A 

4226A245 

89B353 

4225B384-1A 

4225A23A 

89B330A 

6FB116C 

* 

* 

4225A487 
* 

34ML20 
4236A199 
89D34 
1132 
C735-14 
6PB140B 
212B91 
89B547A 
4206A718 
4206A719 
4225A26 
« 

CA11-1 
423 4A 13 5 
93B353 
* 

4236A178A 
* 

4236A26A 
89B554 

* 

* 

4225A747 
1953A8 
4200A6 
89A127A 
4206A551 
CA41-5 
4231A290A 
* 

C808-26 
* 

4225A748 
4226A295 
2447A13 

 Ongirgl 


frsm 
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SYMBOL  PART  NO. 

PART  NO. 

PART  NO. 

SYMBOL  PART  NO. 

XA 

403 

54CA55B 

XA 

471 

3174-23 

XA 

404 

* 

XA 

472 

89A447B 

XA 

405 

* 

XA 

473 

CA41-21 

XA 

406 

« 

XA 

474 

« 

XA 

407 

• 

XA 

475 

CA41-39 

XA 

408 

89B113A 

XA 

476 

4200A71 

XA 

409 

4225A66 

XA 

477 

89A297 

XA 

410 

5CA69A 

XA 

478 

89A153B 

XA 

411 

43-611 

XA 

479 

2536-5 

XA 

412 

C86-A 

XA 

480 

89A401 

XA 

413 

33CA105 

XA 

481 

4206A346 

XA 

414 

69A402 

XA 

482 

4225D130A 

XA 

415 

89A555 

XA 

484 

6PB110A 

XA 

416 

* 

XA 

485 

422 5D 109 -2 

XA 

417 

C 827 -187 

XA 

486 

« 

XA 

418 

» 

XA 

487 

CA41-19 

XA 

419 

89B91A 

XA 

488 

62A901 

XA 

420 

89A89 

XA 

489 

* 

XA 

421 

6PB105 

XA 

490 

89B366A 

XA 

422 

4225A84A 

XA 

491 

4225A121 

XA 

423 

4225D82-2 

XA 

492 

« 

XA 

424 

4226A103 

XA 

493 

4225B120 

XA 

425 

C667A19 

XA 

494 

o9A171 

XA 

426 

4225A325 

XA 

495 

4226A32 

XA 

427 

4236A85 

XA 

496 

89A166A 

XA 

428 

89A107 

XA 

497 

C793  -2 

XA 

429 

89A108 

XA 

498 

4226A190 

XA 

430 

• 

XA 

499 

4225A114 

XA 

431 

4226A5 

XA 

500 

89B162 

XA 

432 

* 

XA 

501 

4225A186 

XA 

433 

» 

XA 

502 

89A165B 

XA 

434 

* 

XA 

503 

4225A113 

XA 

435 

• 

XA 

504 

89A440 

XA 

436 

* 

XA 

505 

4226A193 

XA 

437 

55ML35 

XA 

506 

* 

XA 

438 

CA41-17 

XA 

507 

89B331A 

XA 

439 

54CA7B 

XA 

508 

4218D8-8 

XA 

440 

93A248 

XA 

509 

* 

XA 

441 

89A177A 

XA 

510 

53-396 

XA 

442 

* 

XA 

511 

* 

XA 

443 

* 

XA 

512 

89B277-1 

XA 

444 

4225B172A 

XA 

513 

* 

XA 

445 

4226A615 

XA 

514 

565-37 

XA 

446 

212A65 

XA 

515 

4226A121 

XA 

447 

4225B171A 

XA 

516 

4225B512 

XA 

448 

C665-38 

XA 

517 

* 

XA 

449 

» 

XA 

518 

89A163A 

XA 

450 

4225D177A 

XA 

519 

89D332A 

XA 

451 

4226A84A 

XA 

520 

« 

XA 

452 

4225D178A 

XA 

521 

* 

XA 

453 

» 

XA 

522 

C827-137 

XA 

454 

212A66 

XA 

523 

52-355B 

XA 

455 

« 

XA 

524 

« 

XA 

456 

C665-39 

XA 

525 

52D464 

XA 

457 

• 

XA 

526 

52 -3 56 C 

XA 

458 

89D154 

XA 

527 

4225D131 

XA 

459 

4225A104 

XA 

528 

4206A817 

XA 

460 

93A249 

XA 

529 

C39-A 

XA 

461 

89A358A 

XA 

530 

* 

XA 

462 

* 

XA 

531 

* 

XA 

463 

# 

XA 

532 

*TC,C.  DLt  J.J.  & 

XA 

464 

4225A102 

XA 

533 

62A902 

XA 

465 

4225B180 

XA 

534 

4226A428 

XA 

466 

89A362A 

XA 

535 

89D333A 

XA 

467 

* 

XA 

536 

89B149 

XA 

468 

3173-28 

XA 

537 

« 

XA 

469 

£9A192  , 

XA 

538 

4225A112C 

> 

XA 

539 

4225DMgHlal 

from 
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XA 

540 

QQQ1 C 1 

XA 

608 

X-08 

XA 

541 

4unLiyA 

XA 

609 

X-55 

XA 

542 

or  iJl  111* 

XA 

610 

89B396B 

XA 

543 

dybloU 

XA 

611 

« 

XA 

544 

UA4X-14 

XA 

612 

89B397 

XA 

545 

XA 

613 

• 

XA 

546 

yyAOoo 

XA 

614 

4206A803 

XA 

547 

r*  CT  D 

XA 

615 

89D134 

XA 

548 

U114 /- / 

XA 

616 

89D400A 

XA 

549 

■ft 

XA 

617 

89B395 

XA 

550 

•X  T TTI  oO  1 

XA 

618 

4226A17A 

XA 

551 

4<dUoAooU 

XA 

619 

• 

XA 

552 

42UUADJ.4 

XA 

620 

89A251A 

XA 

553 

oyA^UUA 

XA 

621 

4225A543 

XA 

554 

tjyAoy  l 

XA 

622 

4226A16 

XA 

555 

A oo cn  COT  A 

XA 

623 

89A342A 

XA 

556 

oyrjoy*; 

XA 

624 

* 

XA 

557 

A OO 1TO  OA 

XA 

625 

89B131C 

XA 

558 

QAQ 

XA 

626 

4226A18A 

XA 

559 

XA 

627 

3068-13 

XA 

560 

n i no a 

oif  oXuyA 

XA 

628 

89B132A 

XA 

561 

*kd  U0A441 

XA 

629 

89A364 

XA 

562 

vl  OO  C  117Q 

XA 

630 

69A322 

XA 

563 

# 

XA 

631 

89B361 

XA 

564 

A  ryA 

%£-cDA  /  4 

XA 

632 

* 

XA 

565 

XA 

633 

5CA80 

XA 

566 

# 

XA 

634 

89A399A 

XA 

567 

0o4U-lc 

XA 

635 

4226A15 

568 

# 

• 

XA 

636 

89A306A 

CA 

569 

XA 

637 

« 

CA 

570 

Of  DOO  /  A 

XA 

638 

* 

CA 

571 

XA 

639 

CA41-15 

ca 

572 

4<5  aOdOIU 

XA 

640 

40ML18 

XA 

573 

4<5<sODD<24 

XA 

641 

33PB184 

XA 

574 

UA41"4y 

XA 

642 

200A210 

XA 

575 

A-U4 

XA 

643 

200A276 

XA 

576 

V  Ac 

XA 

644 

89A164A 

XA 

577 

A  ■"  •Jo  **4 

XA 

645 

89A143B 

XA 

578 

4c<;oA064 

XA 

646 

4226A158-1 

XA 

579 

4cUyA0oU 

XA 

647 

4226A158-2 

XA 

580 

/(OO  CTS  COD 

XA 

648 

CA41-7 

XA 

581 

A-U  /0**OoB 

XA 

649 

89B329A 

XA 

582 

A^uy 

XA 

650 

CA41-22 

XA 

583 

XA 

651 

89B328A 

XA 

584 

o4y—oo 

XA 

652 

4225A394 

XA 

585 

QQ  A  1  Qft 

XA 

653 

89B283 

XA 

586 

Aoofi A^n 
4ci&oA4U 

XA 

654 

C840-17 

XA 

587 

XA 

655 

4225B497 

XA 

588 

4<scOA±oO 

XA 

656 

4226A19 

XA 

589 

tjyoioo 

XA 

657 

89B390 

XA 

590 

7QMT  ^HC, 

XA 

658 

4226 A20 

XA 

591 

/OO  CD  C  1 

XA 

659 

CA41-78 

XA 

592 

4 oo crv cn  a 

XA 

660 

• 

XA 

593 

QQTJ7  Q  On 

oy do ood 

XA 

661 

89D146A 

XA 

594 

4<£*SOA  /Ofi 

XA 

662 

* 

XA 

595 

oQn  t  tjon 

OuLJ  J.O£D 

XA 

663 

4225A92 

XA 

596 

04UA04 

XA 

664 

4225B496-1 

XA 

597 

4225A238 

XA 

665 

4225B496-2 

XA 

598 

« 

XA 

666 

4226A45 

XA 

599 

X-03 

XA 

667 

« 

XA 

600 

4225D507A 

XA 

668 

40ML31 

XA 

601 

X-02 

XA 

669 

* 

XA 

602 

X14-4B 

XA 

670 

• 

XA 

603 

89B386 

XA 

671 

4225D515 

XA 

604 

* 

XA 

672 

« 

XA 

605 

89A385 

XA 

673 

89B389 

XA 

606 

CA41-53 

XA 

674 

200A539 

XA 

607  J 

'4525A506  _1 

XA 

675 

4206A2S? 

VENDORS 
SYMBOL  PART  NO. 
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212A391 
212A390 
212B392 
* 

4206A707 
* 

212A123 
212B134A 
4225A262 
4226A737 
57-385 
4206A386 
• 

2 12 A3 98 
89A244A 
212A404 
4206A96 
4206A97 
2 12  A3  86 
4225B528 
212A399 
2 12  A3  97 
4226A760 
212 A3 88 
212A387 
89B393A 
212B401 
2821-8A 
212B40C 
85ML1 
89D448 
212D112 
« 

1293A14 
* 

43ST366 
4225A859 

* 

* 

4225D237-1 
27SM401A 
4225D922 
212UA20 
* 

89B317A 
» 
* 

43ST365 
4225A860 
4225B471-1&3 
4225B471-2 
3181-25 
♦ 

52-233B 
4 2 06 A6 93 A 
C1159-80 
43ST185 
• 

52-231C 
52-232C 
* 

C714-4C 
212D382 
* 

135ST2A 
90ST83 
« 


™  74Qot>gle 


XA  744 
XA  745 
XA  746 
XA  747 
XA  748 
XA  749 
XA  750 
XA  751 
XA  752 
XA  753 
XA  754 
XA  755 
XA  756 
XA  757 
XA  758 
XA  759 
XA  760 
XA  761 
XA  762 
XA  763 
XA  764 
XA  765 
XA  766 
XA  767 
XA  768 
XA  769 
XA  770 
XA  771 
XA  772 
XA  773 
XA  774 
XA  775 
XA  776 
XA  777 
XA  778 
XA  779 
XA  780 
XA  781 
XA  782 
XA  783 
XA  784 
XA  785 
XA  786 
XA  787 
XA  788 
XA  789 
XA  790 
XA  791 
XA  792 
XA  793 
XA  794 
XA  795 
XA  796 
XA  797 
XA  798 
XA  799 
XA  800 
XA  801 
XA  802 
XA  803 
XA  804 
XA  805 
XA  806 
XA  807 
XA  808 
XA  809 
XA  810 
XA  811 


90SM82 

212B192 

212D383 

4225E505- 

36ST88B 

4225B489- 

43ST306B 

4225B489- 

4225B489- 

36ST89C 

212A285 

27SM393 

27SM370 

124ST3 

500 

* 

4225E344- 

27SM394 

27SM373A 

4225E260- 

110SM5 

4225E344- 

« 

« 

* 

« 

* 

* 

110SM6 
« 

94SN199B 

94SM205 

27SM392 

« 

» 

94SM201 
22SM143 
22SM136D 
4225E159- 
4225E159- 
C696-72 
» 

94SM165A 
4200B803- 
4202A35 
4225E159- 
4226 A203 
200A336 
943M202B 
4225E467- 
* 

4225E467- 
4225E467- 
« 

4225E159- 
4225E159- 
94SM204C 
4225E159 
4225E159 
1000 

4225E159 
4225E159 
4225E159- 
39ML309 
4225E215 
4225E159- 
422 


11A 

•1A 

■3 
2A 


12 
■7 


5 
16 


25E215 


•2 
•23 

19 

22 
14 

14 

13 

26 
24 

25 
20 
12 

6 

19 

9fr 


OTP 
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VENDORS 
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XA  S12 

XA  813 

XA  814 

XA  815 

XA  816 

XA  817 

XA  818 

XA  819 

XA  820 

XA  821 

XA  822 

XA  823 

XA  824 

XA  825 

XA  826 

XA  827 

XA  828 

XA  829 

XA  830 

XA  831 

XA  832 

XA  833 

XA  834 

XA  835 

XA  836 

XA  837 

XA  638 

XA  839 

LA  840 

[A  841 

CA  842 

rjL  843 

^A  844 

XA  845 

XA  846 

XA  847 

XA  848 

XA  849 

XA  850 

XA  851 

XA  852 

XA  853 

XA  854 

XA  855 

XA  856 

XA  857 

XA  858 

XA  859 

XA  860 

XA  861 

XA  862 

XA  863 

XA  864 

XA  865 

XA  866 

XA  867 

XA  868 

XA  869 

XA  870 

XA  871 

XA  872 

XA  873 

XA  874 

XA  875 

XA  876 

XA  877 

XA  878 

XA  879 

Digitized  by 


* 

94SM203 
4225E215-9 
94SM172C 
94SM200B 
22SM164 
4225D732-6 
94SM212 
94SM171A 
27SM369 
CA20-1 
22SM163 
4225D402-17 
94SM174C 
94SM186B 
22SM137C 
94SM198A 
94SM194A 
22SM134C 
27SM376 
22SM133C 
27SM375 
4225E160-20B 
4225A346 
4225E160-16 
4225E365-8 
2 12 A3 50 
4225E365-7 
* 

4225E365-15 
94SM197 
4225E160-19B 
• 

4225E160-17 

4225E160-9 

4225E365-3 

94SM167 

4225E365-10 

4225E365-9 

94SM145C 

4225E160-11 

94SM168A 

4225E365-13A 

94SM146C 

4225E160-10 

94SM169A 

4225E160-15A 

94SM164 

422SB366-14A 
• 

* 

4225A948 
* 
« 

4225A231 
« 

* 

4226A417 

* 
* 


WE 
WE 


W48X5 
W48X5A 


i 


XA  880 
XA  8B1 
XA  882 
XA  883 
XA  884 
XA  885 
XA  386 
XA  887 
XA  888 
XA  889 
XA  890 
XA  891 
XA  892 
XA  893 
XA  894 
XA  395 
XA  896 
XA  897 
XA  398 
XA  899 
XA  900 
XA  901 
XA  902 
XA  903 
XA  904 
XA  905 
XA  906 
XA  907 
XA  908 
XA  909 
XA  910 
XA  911 
XA  912 
XA  913 
XA  914 
XA  915 
XA  916 
XA  917 
XA  918 
XA  919 
XA  920 
XA  921 
XA  922 
XA  923 
XA  924 
XA  925 
XA  926 
XA  927 
XA  928 
XA  929 
XA  930 
XA  931 
XA  932 
XA  933 
XA  934 
XA  935 
XA  936 
XA  937 
XA  938 
XA  939 
XA  940 
XA  941 
XA  942 
XA  943 
XA  944 
XA  945 
XA  946 
XA  947 


4225A830 
« 

4205B200B 
* 

27ST7 
9ST100B 
49CA10 
52-352 
CA37-1 
* 

4225A532 
4226A189 
C689-46 
C689-45 
4225A533 
« 

28ST10 

5ST49 

9ST126C 

• 

« 

209B6 
212D360 
* 

4225B930 
49CA73 
200A274 
200A10 
49CA76 
6  9  A3 18 
89A467 
89D465B 
27ST6 
4225A885A 
« 

212A249 
89A468 
49CA70 
* 

69A261 
69A262 
223E5-1-3-4 
212D361 
200A240 
« 

C74-2 
* 

4206A8 
* 

1524-1 
4225A460 
223A4 
* 

223E5-2-3 -4 

200A238 

200A239 


RC 


CT-19 


223A3 
223B1 
212E367-4 

C2 

212E367-5 
E2 
PRS2 
* 

5981  
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KOEHRINO 

VENDORS 

PART  NO. 

PART  NO. 

SYMBOL  PART  NO. 

PART  NO. 

PART  NO. 

SYMBOL  PART  NO. 

XA 

948 

3934 

XA 

1016 

* 

XA 

949 

* 

XA 

1017 

» 

XA 

950 

T2 

XA 

1018 

KL5700 

XA 

951 

212E367-31 

XA 

1019 

• 

XA 

952 

* 

XA 

1020 

• 

XA 

953 

* 

XA 

1021 

* 

XA 

954 

200 

XA 

1022 

* 

XA 

955 

212E367-6 

XA 

1023 

* 

XA 

956 

* 

XA 

1024 

♦ 

XA 

957 

210G23 

XA 

1025 

» 

XA 

958 

* 

XA 

1026 

90228 

XA 

959 

212E367-7 

XA 

1027 

* 

XA 

960 

LR2 

XA 

1028 

* 

XA 

961 

• 

XA 

1029 

» 

XA 

962 

212E367-S 

XA 

1030 

BD945 

XA 

963 

A2 

XA 

1031 

DB-9-B 

XA 

964 

GR2 

XA 

1032 

DB-9-D 

XA 

965 

4225E261-13A 

XA 

1033 

DB945-A 

XA 

966 

4225E261-19 

XA 

1034 

212B346 

XA 

967 

* 

XA 

1035 

50216 

XA 

968 

* 

XA 

1036 

« 

XA 

969 

212E367-1 

XA 

1037 

* 

XA 

970 

212E367-32 

XA 

1038 

212B362A 

XA 

971 

1781B 

XA 

1039 

« 

XA 

972 

212E367-9 

XA 

1040 

65B356 

XA 

973 

LB2 

XA 

1041 

* 

XA 

974 

212E367-3 

XA 

1042 

« 

XA 

975 

* 

XA 

1043 

* 

XA 

976 

FCCF-11-L 

XA 

1044 

A 

6637 

XA 

977 

* 

XA 

1045 

» 

XA 

978 

212E367-10 

XA 

1046 

A 

S823 

XA 

979 

21P4 

XA 

1047 

« 

XA 

980 

DB3 

XA 

1048 

« 

XA 

981 

DB-3-A 

XA 

1049 

» 

XA 

982 

DB-4-C 

XA 

1050 

* 

XA 

983 

DE-4-B 

XA 

1051 

« 

XA 

984 

212B385 

XA 

1052 

« 

XA 

985 

212A374 

XA 

1054 

» 

XA 

986 

PSE12 

XA 

1056 

» 

XA 

987 

1L1311 

XA 

1057 

212UA13 

XA 

988 

RAD3115221 

XA 

1058 

89B360 

XA 

989 

RA215 

XA 

1059 

* 

XA 

990 

RAD15031 

XA 

1060 

PY 

C31-T 

XA 

991 

« 

XA 

1061 

* 

XA 

992 

212D364-2 

XA 

1062 

« 

XA 

993 

* 

XA 

1063 

* 

XA 

994 

# 

XA 

1064 

89B215 

XA 

995 

PAD 15031 

XA 

1065 

» 

XA 

996 

PA215 

XA 

1066 

1803A-RL 

XA 

997 

PAD3115221 

XA 

1067 

« 

XA 

998 

212D364-3 

XA 

1068 

* 

XA 

999 

4236A168 

XA 

1069 

« 

XA 

1000 

212D347-1 

XA 

1070 

A 

51538 

XA 

1001 

212D347-2 

XA 

1071 

A 

50897 

XA 

1002 

212D364-1 

XA 

1072 

A 

50899 

XA 

1003 

« 

XA 

1073 

A 

XA 

1004 

KL5694 

XA 

1074 

A 

50898 

XA 

1005 

* 

XA 

1075 

A 

G50911 

XA 

1006 

* 

XA 

1076 

A 

G50911 

XA 

1007 

KL5296 

XA 

1077 

A 

A-155 

XA 

1008 

KL1193 

XA 

1078 

A 

G52036 

XA 

1009 

HL6814 

XA 

1079 

A 

40855 

XA 

1010 

KL5366 

XA 

1080 

A 

52038 

XA 

1011 

KL5675 

XA 

1081 

A 

53735 

XA 

1012 

HL6537 

XA 

1082 

A 

52032 

XA 

1013 

KL5695 

XA 

1083 

A 

50902 

XA 

1014_ 

KL5691 

XA 

1084 

A 

51914 

XA  101*  1 
 L — , 

W9Bn  p 

L 

XA 

1085 

Origira 

fr*rn 

50903 

*  Htfrlware,  fittings  etc. 
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KOEHRING  COMPANY 


WAR  DEPT. 

TECHNICAL 
MANUAL 
PART  NO. 


KOEHRING 
PART  NO. 


VENDORS 
SYMBOL  PART  NO, 


WAR  DEPT. 

TECHNICAL 
MANUAL 
PART  NO. 


KOEHRING 
PART  NO. 


VENDORS 
SYMBOL  PART  NO. 


XA  1086 
XA  1087 
XA  1088 
XA  1089 
XA  1090 
XA  1091 
XA  1092 
XA  1093 
XA  1094 
XA  1095 
XA  1096 
XA  1097 
XA  1098 
XA  1099 
XA  1100 
XA  1101 
XA  1102 
XA  1103 
XA  1104 
XA  1105 
XA  1106 
XA  1107 
XA  1108 
XA  1109 
XA  1110 
XA  1111 
XA  1112 
'  1113 
1114 
1115 
1116 
1117 
1118 
1119 
A  1120 
AA  1121 
XA  1122 
XA  1123 
XA  1124 
XA  1125 
XA  1126 
XA  1127 
XA  1128 
XA  1129 
XA  1130 
XA  1131 
XA  1132 
XA  1133 
XA  1134 
XA  1135 
XA  1136 
XA  1137 
XA  1138 
XA  1139 
XA  1140 
XA  1141 
XA  1142 
XA  1143 
XA  1144 
XA  1145 
XA  1146 
XA  1147 
XA  1148 
XA  1149 
XA  1150 
XA  1151 
XA  1152 
XA  1153 

Digitized  by 


• 

C74-5 
C74-A 
C74B1A 

• 

» 

212B395 
4230B737 
* 

4230A724 
4225B548A 
4205B514A 
« 

4230A916B 
* 
9B43 


A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

PY 

PY 

PY 

PY 

PY 

PY 

PY 

PY 

PY 

PY 

PY 

PY 

PY 

PY 

PY 

PY 

PY 

PY 

PY 

PY 

PY 

PY 

PY 

PY 

PY 

PY 

PY 

PY 

PY 

PY 

PY 

PY 


G50888 
52031 
42221 
52037 
53751 
42023 
G-985 
301080 
301081 
Z715 
301976 
C-122 
42035 
G51410 
43809 
H-15-100 
46118 
H-15-99 
A  -618 
43851 
6B 
24 
6 
20 
3  OA 
4 
25 
31A 
16A 
29 
35 
18 
33 
41 
17 
38A 
3A 
1 
10 
9C 
2A 
31A 
B4T 
46 
7F 
5 
12 
43C 
PY-21 
13 
28 
39A 


XA 
XA 


1 

s^^iflT-pittings  etc 


XA  1154 
XA  1155 
XA  1156 
XA  1157 
XA  1158 
XA  1159 
XA  1160 
XA  1161 
XA  1162 
XA  1163 
XA  1164 
XA  1165 
XA  1166 
XA  1167 
XA  1168 
XA  1169 
XA  1170 
XA  1171 
XA  1172 
XA  1173 
XA  1174 
XA  1175 
XA  1176 
XA  1177 
XA  1178 
XA  1179 
XA  1180 
1181 
1182 
XA  1183 
XA  1184 
XA  1185 
XA  1186 
XA  1187 
XA  1188 
XA  1189 
XA  1190 
XA  1191 
XA  1192 
XA  1193 
XA  1194 
XA  1195 
XA  1196 
XA  1197 
XA  1198 
XA  1199 
XA  1200 
XA  1201 
XA  1202 
XA  1203 
XA  1204 
XA  1205 
XA  1206 
XA  1207 
XA  1208 
XA  1209 
XA  1210 
XA  1211 
XA  1212 
XA  1213 
XA  1214 
XA  1215 
XA  1216 
XA  1217 
XA  1218 
XA  1219 
XA  1220 
XA  1221 


89B430 
* 

P3905 
* 

P3811 
B3000-A 
P3977 
• 

B3068 
P3906 
* 

PC  974 
* 

P3989 
P3990 
* 

P 3 809 A 
P3808A 
P3889 
P3991 
PC973-1 
* 

PC 946 -4 
« 

PC918-7 
AA808 
4225A883 
* 

PC  973 
« 

P3985 
« 

A793-A 
730-8M 
P3279 

« 

• 

79ST81B 
212B69 
79ST80B 
4226A868 
PfID-4856-3 
4234B139 
4226A37 
89D190 
4234B3-1 
89B459 
4226A620 
4234B54 
4234B53 
4225A931 
4225B879 
4234B3-2 
4234G52-7 
PMC -2093 
4205B515A 
* 

89A257 

4206A920 

4206A997 

69A254 

4225A303 

4205A332A 

* 

* 

96CA8C 
4227A290 
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WAF 

DEPT. 

WAR  DEPT. 

TECHNICAL 

TECHNICAL 

MANUAL 

KOEHRING 

VENDORS 

MANUAL 

KOEHRING 

VENDORS 

PART  NO. 

PART  NO. 

SYMBOL  PART  NO. 

PART  NO. 

PART  NO. 

SYMBOL  PART  NO. 

XA 

1222 

4205A333-2B 

XA  1290 

69A137 

XA 

1223 

89D75A 

XA  1291 

69A138 

XA 

1224 

212A142 

XA  1292 

4206A791 

XA 

1225 

69A347 

XA  1293 

C473-18 

XA 

1226 

4226A912 

XA  1294 

* 

XA 

1227 

89D499B 

XA  1295 

212UA79 

XA 

1228 

212B312 

XA  1296 

C906-4 

XA 

1229 

4226A115 

XA  1297 

C 906-1 

XA 

1230 

40SA164B 

XA  1298 

4225A63 

XA 

1231 

4225A493 

XA  1299 

ND  1209 

XA 

1232 

38ML24 

XA  1300 

27SM351 

XA 

1233 

38ML25 

XA  1301 

4225A749 

XA 

1234 

4225B643 

XA  1302 

4225A99 

XA 

1235 

• 

XA  1303 

4226A23 

XA 

1236 

89D176 

XA  1304 

4226A26 

XA 

1237 

C74-7A 

XA  1305 

* 

XA 

1238 

89A85-1 

XA  1306 

ND  7209 

XA 

1239 

49CA65 

XA  1307 

89D100 

XA 

1240 

89E152A 

XA  1308 

4226A29 

XA 

1241 

89A174 

XA  1309 

4226A24 

XA 

1242 

69A398A 

XA  1310 

« 

XA 

1243 

89D559 

XA  1311 

4225D96-2 

XA 

1244 

* 

XA  1312 

ft 

XA 

1245 

* 

XA  1313 

6PB108A 

XA 

1246 

52-313 

XA  1314 

* 

XA 

1247 

89E172A 

XA  1315 

89B151A 

XA 

1248 

2283-12 

XA  1316 

ft 

• 

XA 

1249 

4225A124 

XA  1317 

4225A98A 

XA 

1250 

* 

XA  1318 

4206A98A 

XA 

1251 

42254123 

XA  1319 

4225A223 

XA 

1252 

4225A122 

XA  1320 

20CA72 

XA 

1253 

B9A175 

XA  1321 

ft 

XA 

1254 

12UA11A 

XA  1322 

4200A891A 

XA 

1255 

4205A511 

XA  1323 

ft 

XA 

1256 

• 

XA  1324 

89B99A 

XA 

1257 

89A50 

XA  1325 

ft 

XA 

1258 

89B49 

XA  1326 

89D106-3 

XA 

1259 

59CA27 

XA  1327 

ND  7207 

XA 

1260 

55NL22 

XA  1328 

4225A62 

XA 

1261 

4206A995 

XA  1329 

89B98A 

XA 

1262 

4225A9 

XA  1330 

4225A100 

XA 

1263 

* 

XA  1331 

4225A97 

XA 

1264 

4225B347-3A 

XA  1332 

4225A61A 

XA 

1265 

1641AA-R 

XA  1333 

4226A44 

XA 

1266 

1641AA-P 

XA  1334 

4225A194 

XA 

1267 

1641AA-RL 

XA  1335 

138ML4A 

XA 

1268 

# 

XA  1336 

89B503 

XA 

1269 

* 

XA  1337 

ft 

XA 

1270 

1641AA-144 

XA  1338 

89A195A 

XA 

1271 

# 

XA  1339 

4226A231 

XA 

1272 

4234A13 

XA  1340 

89B196 

XA 

1273 

4234B12 

XA  1341 

4225A140A 

XA 

1274 

4234A9 

XA  1342 

4225D65 

XA 

1275 

4225B10 

XA  1343 

4226A46 

XA 

1276 

89G46B 

XA  1344 

89A194 

XA 

1277 

42 05 A5 13 

XA  1345 

49CA66B 

XA 

1278 

* 

XA  1346 

69A255A 

XA 

1279 

C843-1 

XA  1347 

4225A147 

XA 

1280 

9ST132 

XA  1348 

4225A522 

XA 

1281 

4205B245B 

XA  1349 

4225A148-1 

XA 

1282 

4234A8 

XA  1350 

89E502A 

XA 

1283 

113ML3 

XA  1351 

ft 

XA 

1284 

* 

XA  1352 

59CA38 

XA 

1285 

65B423A-1 

XA  1353 

ft 

XA 

1286 

1386-10 

XA  1354 

4234A92 

XA 

1287 

4225A877 

XA  1355 

4234B88 

XA 

1289 

65A425A 

XA  1356 

4234A91 

XA  1357 

164UJ£l$!£l  fi 

Irdware,  Fittings  etc, 


PAGE  383 


KOEHRING  COMPANY 


WAR  DEPT. 

WAP 

DEPT . 

TECHNICAL 

TECHNICAL 

MANUAL 

KOEHRING 

VENDORS 

MANUAL 

KOEHRING 

PART  NO. 

PART  NO. 

SYMBOL  PART  NO. 

PART  NO. 

PART  NO. 

XA 

1358 

C74B2A 

XA 

1424 

5ST104 

XA 

1359 

* 

XA 

1425 

4226A97 

XA 

1360 

* 

XA 

1426 

* 

XA 

1361 

* 

XA 

1427 

4225A862 

XA 

1362 

49CA27 

XA 

1428 

4225A863 

XA 

1363 

4225A768 

XA 

1429 

• 

XA 

1364 

C6-67L 

XA 

1430 

80ST31A 

XA 

1365 

89A509-1 

XA 

1431 

89E445A 

XA 

1366 

4225B125A 

XA 

1432 

* 

XA 

1367 

• 

XA 

1433 

« 

XA 

1368 

C17-98D 

XA 

1434 

* 

XA 

1369 

212A9-1 

XA 

1435 

* 

XA 

1369A 

212A9-2 

XA 

1436 

89D508 

XA 

1369B 

212A9-3 

XA 

1437 

TP18 

XA 

1370 

4206A527A 

XA 

1438 

154869 

XA 

1371 

* 

XA 

1439 

89E444A 

XA 

1372 

43ST361B 

XA 

1440 

4225G778-13A 

XA 

1373 

C 828 -71 

XA 

1441 

52-352 

XA 

1374 

CA41-31 

XA 

1442 

28ML7 

XA 

1375 

CA41-32 

XA 

1443 

* 

XA 

1376 

25ST281 

XA 

1444 

4226A729 

XA 

1377 

4225E766 

XA 

1445 

49CA71A 

XA 

1378 

C974B6A 

XA 

1446 

69A273 

XA 

1379 

* 

XA 

1447 

4206A789 

XA 

1380 

4225A757A 

XA 

1448 

* 

XA 

1381 

CA41-30 

XA 

1449 

• 

XA 

1382 

XA 

1450 

• 

k 

1383 

C74-C 

XA 

1451 

• 

1384 

89627 

XA 

1452 

89E483A 

1385 

C7433A 

XA 

1453 

Y38 

1386 

4225A288 

XA 

1454 

Y36 

1387 

93T113B 

XA 

1455 

Y28 

1388 

C3-59E 

XA 

1456 

Y35 

l 

1389 

49ST2 

XA 

1457 

• 

.Jl 

1390 

4225A850 

XA 

1458 

Y27 

XA 

1391 

C17-98H 

XA 

1459 

* 

XA 

1392 

• 

XA 

1460 

Y26 

XA 

1393 

4226A562 

XA 

1461 

Y34 

XA 

1394 

* 

XA 

1462 

Y29 

XA 

1395 

• 

XA 

1463 

• 

XA 

1396 

4226A490 

XA 

1464 

• 

XA 

1397 

• 

XA 

1465 

Y24 

XA 

1398 

4226A493A 

XA 

1466 

Y39 

XA 

1399 

89D456A 

XA 

1467 

Y30 

XA 

1400 

52A95 

XA 

1468 

Y33 

XA 

1401 

422 5A 783 A 

XA 

1469 

Y31 

XA 

1402 

4225A690 

XA 

1470 

« 

XA 

1403 

* 

XA 

1471 

C88-A 

XA 

1404 

34ML19A 

XA 

1472 

* 

XA 

1405 

4226A266 

XA 

1473 

• 

XA 

1406 

283T13 

XA 

1474 

212A59 

XA 

1407 

• 

XA 

1475 

* 

XA 

1408 

4225A280 

XA 

1476 

* 

XA 

1409 

1488T9C 

XA 

1477 

WR21 

XA 

1410 

4226A491 

XA 

1478 

212A308 

XA 

1411 

C6-67D 

XA 

1479 

89A214 

XA 

1412 

4234A132 

XA 

1480 

89E246C 

XA 

1413 

« 

XA 

1481 

4225A270 

XA 

1414 

C8-75E 

XA 

1482 

XA 

1415 

CA37-8 

XA 

1483 

89D408 

XA 

1416 

212B68-1&2 

XA 

1484 

XA 

1417 

422 507 78 -14 A 

XA 

1485 

212D307 

XA 

1418 

200A74 

XA 

1486 

89E407B 

XA 

1419 

34ST12A 

XA 

1487 

4225A54 

XA 

1420 

5ST105 

XA 

1488 

4225A256 

XA 

1421 

212D34 

XA 

1489 

4226A59 

XA 

1422 

* 

XA 

1490 

4226A60-1 

XA 

1423 

j*296A876 

XA 

1490A 

4226A60;2riqir 

VENDORS 
SYMBOL  PART  NO. 


ND 


1 1  from 


lard 


'lttinga  etc. 
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WAH  DEPT. 

TECHNICAL 
MANUAL 
PART  NO. 


KOEHRINO 
PART  NO. 


VENDORS 
SYMBOL    PART  NO, 


WAR  DEPT. 

TECHNICAL 
MANUAL 
PART  NO. 


KOEHRINO 
PART  NO. 


VENDORS 
SYMBOL  PART  NO. 


XA  1491 

XA  1492 

XA  1493 

XA  1494 

XA  1495 

XA  1496 

XA  1497 

XA  1498 

XA  1499 

XA  1500 

XA  1501 

XA  1502 

XA  1503 

XA  1504 

XA  1505 

XA  1506 

XA  1507 

XA  1508 

XA  1509 

XA  1510 

XA  1511 

XA  1512 

XA  1513 

XA  1514 

XA  1515 

XA  1516 

XA  1517 

XA  1518 

XA  1519 

XA  1520 

XA  1521 

XA  1522 

XA  1523 

XA  1524 

XA  1525 

XA  1526 

XA  1527 

XA  1528 

XA  1529 

XA  1530 

XA  1531 

XA  1532 

XA  1533 

XA  1534 

XA  1535 

XA  1536 

XA  1537 

XA  1538 

XA  1539 

XA  1540 

XA  1541 

XA  1542 

XA  1543 

XA  1544 

XA  1545 

XA  1546 

XA  1547 

XA  1548 

XA  1549 

XA  1550 

XA  1551 

XA  1552 

XA  1553 

XA  1554 

XA  1555 

XA  1556 


4225A207 
T50000 

T49574 
40ML17 
4225A603 
» 

212A518 
* 

212UA74 
• 

212UA75 
212B527 
* 

200A694 
212UA69 
212UA76 

» 

« 

* 


*  . 
212A491 
212D476 
148 

XTT1548-06 

200A421 

212A489 

212A488 
212D477 
200A666 

212D485 
200A642 
212D478 
4206A996 
CA36-3 
XTT 123304- 
212B494 
212UA73 
212B486 
« 

212B516 
212UA70 

» 

« 

212A490 
• 

212UA67 
4226A750 
212B515 
212A522 
212UA78 
« 

212B523 
« 

212UA77 
212UA72 
212A528 
• 
« 


14137-14274 


TD 
TD 
TD 


6625  B 
7351 
X7350A 


MR 


MR 


212MP 


216MF 


186 


BK 
BK 


BK10450 


372421 


XA  155Jj'      200A696  _ 


XA  1559 
XA  1560 
XA  1561 
XA  1562 
XA  1563 
XA  1564 
XA  1565 
XA  1566 
XA  1567 
XA  1568 
XA  1569 
XA  1570 
XA  1571 
XA  1572 
XA  1573 
XA  1574 
XA  1575 
XA  1576 
XA  1577 
XA  1578 
XA  1579 
XA  1580 
XA  1581 
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DESCRIPTION 


The  Kohler  Electric  Plant  Model  E  consists    of  a  direct  connected 
gasoline  engine  driven  generator  set. 

The  engine  is  a  four  cylinder  valve -in-head  unit  with  a  2"  bore 
and  a  3"  stroke.  Oil  bath  air  cleaner,  conventional  type  carbur- 
etor, high  tension  magneto,  and  fuel  pump  are  included  as  standard 
equipment . 

A  plunger  type    oil  pump  forces  oil    to  main  bearings    and  rocker 
arms.    The  rods  and  cylinders  are  splash  lubricated. 

The  plant  is  started  by  means  of  a  hand  crank  and  operates  at  a 
speed  of  1000  R.P.M.  The  generator  is  compound  \.ound  115  volts, 
DC,  and  has  a  rated  capacity  of  1500  watts. 

The  cooling  system  if  of  the  thermo  syphon  type  with  radiator  and 
fan. 


When  the  plant  is  uncrated,  a  general  inspection  should  be  made 
to  determine  whether  it  has  been  damaged  in  transit.  The  governor 
operating  lever  should  be  checked  to  observe  whether  it  moves 
freely,  and  before  the  plant  is  placed  in  operation,  starting  in- 
structions should  be  followed  as  covered  in  detail  on  Page  10. 


We  warrant  and  will  replace  free  of  charge  for  a  period  of  three 
months  from  date  of  delivery  of  plant  to  original  consumer,  all 
parts  of  Kohler  Electric  Plants  returned  to  our  nearest  branch 
office,  prepaid,  which  our  examination  shell  disclose  to  our  spt- 
isfactlon  to  be  defective  in  manufacture. 

This  warranty  shall  not  apply  to  any  electric  plant  which  shall 
have  been  repaired  or  altered  by  anyone  other  than  an  employee  of 
the  Manufacturer,  or  which  has  been  improperly  installed  or  re- 
paired, neglected  or  operated  contrary  to  our  instructions. 

We  make  no  warranty  whatever  in  respect  to  the  battery  or  magneto 
inasmuch  as  they  are  warranted  by  their  respective  manufacturers. 

This  warranty  is  in  lieu  of  all  other  warranties,  obligations, 
and  liabilities  on  our  part,  express  or  implied,  and  we  neither 
assume  nor  authorize  any  other  person  to  assume  for  us,  any  other 
liability  in  connection  with  the  sale  of  Kohler  Electric  Plants. 


SAFETY  PRECAUTIONS  AND  PROPER  OPERATING  PROCEDURE 


WARRANTY 
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SPECIFICATIONS  OF  MODEL  E 

OPERATION  --  Designed  for  hand  starting.  Self-contained  and  com- 
pact. 

ENGINE  --  Four  cylinder,  four  cycle,  valve-in-head  type,  bore  2W , 
stroke  3",  1000  R.P.M.,  3  horsepower.  High  tension  magneto  igni- 
tion. Enclosed  mechanical  governor  maintains  constant  voltage  and 
regulates  fuel  consumption  to  load. 

GENERATOR  —  1500  watts,  115  volt  DC.  Four  pole,  compound  wound 
with  self-adjusting  brushes.  Will  operate  electric  motors  up  to 
1-1/2  H.P. 

LUBRICATION  —  Pressure  pump  forces  oil  to  rocker  arms  and  main 
bearings — splash  system  to  cylinders  and  connecting  rods. 

COOLING  —  Water  cooled,  with  efficient  radiator  and  fan. 

FUEL  SUPPLY  --  Fuel  pump  to  deliver  gasoline  to  carburetor. 

WEIGHTS  AND  MEASUREMENTS 


MODEL 

PLANT 

LENGTH 

WIDTH 

HEIGTH 

WEIGHT 

WEIGHT 

INCHES 

INCHES 

INCHES 

UNCRATED 

CRATED 

E 

35 

15 

36  1/2 

490  LBS. 

600  LBS. 

TOTAL  WEIGHT  490 

WEIGHT  AT  EACH  FRONT  MTG.  HOLE  10 

WEIGHT  AT  EACH  REAR  MTG.  HOLE  235 


Digitized  by 


Google 


FIGURE  1 

UNIVERSITY  OF  CALIFORNIA 


8— KOHLER 


KOHLER  COMPANY 


FIGURE  2 
MODEL  E,  MAGNETO  SIDE 


A.  Starting  crank 

B.  Magneto  coupling 

C.  Carburetor 

D.  Carburetor  operating  lever 

E.  Oil  sight  hole 

F.  Choker 


G.  Field  resistance 

H.  Name  plate 

I.  Generator  bearing 

J.  Magneto  ground  contact 

K.  Magneto 
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FIGURE  3 


MODEL  E,  EXHAUST  SIDE 


A. 

Switch 

G. 

Fuel  pump  Inlet 

B. 

Radiator  inlet 

H. 

Water  drain 

C. 

Water  outlet  manifold 

I. 

Oil  level  gauge 

D. 

Fan 

J. 

Clean  out  plate 

E. 

Oil  bath  air  cleaner 

K. 

Oil  drain 

F. 

Oil  filler  opening 
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STARTING  A  NEW  PLANT 

I 
p 

Before  starting  a  new  plant  for  the  first  t ime ,  a  definite  proced- 
ure should  be  observed.  We  recommend  the  following:- 
FILL  THE  CRANKCASEj  The  engine  holds  approximately  seven  quarts 
of  oil  and  is  filled  through  the  top  of  the  cylinder  head  cover 
marked  "OIL  FILL  HERE" .  For  temperatures  above  32°  F.  use  0E- 
S.A.E.  30    and  for  temperatures  of  32°  F.     to  0°  F.  use  OE-S.A.E. 

10  --  for  temperatures  below  0°  F.  refer  to  EFSB-L-1000-D.  Keep 
the  oil  level  between  the  marks  H  and  L  on  the  oil  level  gauge. 
Plant  must  set  level. 
SEE  FIGURE  4 

FILL    RADIATOR  with 
soft  water. 

GASOLINE  SUPPLY:  Gas- 
oline for  Kohler  plant 
la  furnished  from 
fuel  tank  on  engine 
of  prime  unit.  Gas- 
kollne  supply  tank  of 
engine  on  machine  must 
be  filled  to  operate 
the  plant.  Fresh  non- 
gummy  gasoline  should 
be  used.  A  regular 
la  preferable. 

EXHAUST  LINE:  Inspect 
exhaust  line  joints  to 
see  that  they  are  pro- 
perly installed  and 
tight. 

FUEL  LINES:  Check  all 
fuel  line  connections 
from  plant  to  tank. 
Connections  must  be 
tight. 

FUEL  PUMP 5  Operate 
priming  lever  of  fuel 
pump  until  bowl  Is 
full. 

START  PLANT:  Crank  the  engine  with  the  hand  crank  and  lift  choker 
while  doing  so.  After  plant  starts,  close  the  main  line  switch 
and  turn  on  lamps  or  appliances  as  required. 

OIL  CIRCULATION:  After  startinganew  plant  or  after  changing  oil, 
look  through  the  small  hole  in  the  cylinder  head  cover  and  observe 
whether  the  oil  pump  is  delivering  oil.  Oil  will  be  discharged 
from  the  copper  tubing  visible  in  this  opening.     In  the- event  the 

011  Is  not  visible,  hold  the  butterfly  valve  of  the  carburetor 
almost  closed  so  that  the  plant  operates  at  very  slow  speed.  Do 
not  operate  the  plant  if  the  oil  does  not  circulate.  See  "E"  Fig.  2 


FIGURE  4 

Testing  Oil  Level  with  Oil  Gauge 
(Test  when  plant  Is  idle) 
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OPERATION  AND  CARE 

To  keep  your  plant  in  first  class  operating  condition  we  recommend 
inspections  at  regular  intervals. 

AFTER  8  HOURS  OP  OPERATION 

COOLING  SYSTEM:  Check  the  water  in  the  radiator  regularly.  If 
the  plant  is  exposed  to  high  temperatures,  these  inspections  must 
be  more  frequent.  If  the  plant  la  exposed  to  freezing  temperatures, 
use  ant i -freeze  solution. 

FAN  BELT:     Examine  the  fan  belt. 

OIL:     Check  oil  level  in  crankcase. 

AFTER  512  HOURS  OF 
OPERATION 

MUFFLER:  If  muffler 
ia  used  clean  if  nec- 
essary. 

VALVE  CLEARANCE  :Check 
valve  clearances  and 
If  necessary  adjust 
clearance,  when  plant 
Is  hot,  between  .006" 
and  ,008". 

SPARK  PLUGS:  Pemove , 
clean  and  adjust. 
Plugs  with  small  elec- 
trodes should  be  ad- 
justed to  .025"  and 
plugs  with  heavy  elec- 
trodes should  be  ad- 
Justed  from  .030"  to 
.035". 

FIGURE  5 

Lubrication  of  Generator  Ball  Bearing 


GENERATOR  BALL  BEARING:  Lubricate  by  applying  CG.  Do  not  permit 
grease  to  get  on  commutator. 

COMPRESSION:  Try  the  engine  for  compression  and  if  valves  leak, 
regrind  them. 

FUEL  STRAINERS:  Check  strainers  in  fuel  line  and  clean  if  necessary . 

COMMUTATOR:  Clean  commutator.  If  necessary,  sand  brushes  and 
commutator  with  "00"  sandpaper.  Adjust  spring  tension  of  brushes 
evenly. 

MAGNETO:    Check  the  magneto  according  to  Instructions  on  magneto. 
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LUBRICATION  SYSTEM 

The  lubrication  system  provides  for  forced  lubrication  to  main 
bearings  and  rocker  arms,  and  splash  to  connecting  rods,  pistons 
and  pins. 

Changing  Oil:  The  crankcase  holds  seven  quarts  of  oil  end  this 
should  be  changed  every  128  hourB . 


FIGURE  6  FIGURE  7 


Filling  Oil  Base  Draining  Oil  Base 

(Capacity  7  Quarts) 

TABLE  OF  CAPACITY  AND  LUBRICANT  TO  BE  USED 


CAPACITY 

LOWEST  EXPECTED  AIR  TEMPERATURE 

(APPROX.) 

ABOVE  32°  F. 

32°  F.  TO  0°  F. 

BELOW  0°  F. 

CRANKCASE 

7  QUARTS 

OE 
SAE-30 

OE 

SAE  -  10 

REFER  TO 

EFSB 
L-1000-D 

IGNITION  SYSTEM 

The  ignition  system  consists  of  a  high  tension  magneto,  magneto 
cables,  and  spark  plugs. 

Magneto:     The  magneto  requires  attention  at  regular  intervals. 

Timing  Magneto  to  Engine:  First  remove  the  cylinder  head  cover 
and  tighten  down  the  cylinder  head  and  rocker  arm  bolt  nuts  securely. 
Next  adjust  the  valve  clearance  as  previously  described. 

The  firing  order  is  1-3-4-2.  The  engine  cylinder  at  crank  end  is 
No.  1,  and  numbered  in  consecutive  order,  No.  4  being  next  to  the 
radiator.        To  place  the  engine  in  position,  crank  the  motor  until 
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No.  8  valve  (first  from  radiator)  has  opened  and  is  almost  closed. 
Now  take  hold  of  No.  7  rocker  arm  (second  from  radiator)  and  turn 
the  engine  VERY  SLOWLY;  just  keep  jarring  the  handle  slightly  until 
the  least  bit  of  lost  motion  is  felt  in  No.  7andNo.  8  rocker  arms. 
The  piston  in  No.  1  cylinder  is  now  at  the  top  of  its  stroke  and 
in  firing  position.  This  can  be  verified  by  removing  the  spark 
plug  from  No.  1  cylinder  and  inserting  the  little  finger,  a  wire 
or  screwdriver  in  the  spark  plug  hole. 

Next  set  the  magneto  forflringNo.  1  cylinder,  -  The  exact  setting 
will  vary  slightly  on  different  engines;  if  timed  too  late,  loss 
of  power  and  overheating  will  result.  The  best  results  are  obtained 
by  advancing  the  timing  until  the  engine  begins  to  kick  back,  and 
then  retarding  the  magneto  one  or  two  teeth.  Mesh  the  coupling 
teeth  together  in  this  position,  insert  the  bolts  but  leave 
them  slack.  Start  the  plant  and  the  magneto  will  align  itself, 
then  tighten  the  magneto  in  place,  taking  care  that  the  magneto 
and  governor  shafts  are  in  line  and  the  coupling  is  not  binding . 
When  the  magneto  is  properly  located,  a  very  slight  lost  motion 
will  be  felt  in  the  magneto  coupling. 

REMOVING  AND  REPLACING  MAGNETO:  The  magneto  may  be  removed  with- 
out retiming  the  engine,  by  placing  timing  marks  Inline  when  mag- 
neto is  removed.  If  the  engine  is  not  moved,  It  will  be  in  proper 
position  when  the  magneto  Is  replaced.  When  replacing  the  magneto, 
turn  until  setting  marks  are  in  line,  and  mesh  the  couplings  to- 
gether in  this  position. 

CLEANING  BREAKER  POINTS:  A  film  of  oil  or  dirt  may  at  time«  col- 
lect on  the  contact  points,  which  will  prevent  perfect  short  cir- 
cuiting of  the  low  tension  winding.  The  points  are  best  cleaned 
with  a  fine  file  or  with  a  hone,  taking  care  not  to  round  off  the 
edges.     The  points  must  face  up  SQUARELY  OVER  THE  ENTIRE  AREA. 

ATTACHING  CABLES:  The  firing  order  is  1-3-4-2.  Attach  cables  ac- 
cordingly. If  Insulation  on  cables  becomes  worn  or  oil  soaked, 
they  should  be  replaced. 


TESTING  MAGNETO  FOR  SPARK:  The 
magneto  may  be  tested  when  engine 
is  in  operation.  To  do  this, 
disconnect  one  cable  from  the 
spark  plug.  Start  the  engine 
under  its  own  power  and  hold  the 
end  of  detached  cable  within 
1/16 11  of  engine  frame.  The  spark 
for  each  cylinder  may  be  tested 
one  at  a  time  in  this  manner. 
Pliers  with  insulated  handles 
should  be  used  for  holding  the 
cable  when  making  tests  with 
plant  in  operation,  or  a  slight 
shock  or  burn  may  result. 


For  further  information  see  pam- 
phlet on  magneto. 


FIGURE  8 


SPARK  PLUGS :  Spark  plugs  are  the 
most  common  causes  of  misfiring, 
and  In  case  of  trouble  they  should 
be  Inspected  first.  Many  times 
the  magneto  is  blamed  for  trouble 


Adjust  Gap  to  1/32  inch 
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which  is  due  entirely  to  the  spark  plugs.  If  the  points  are  too 
far  apart,  the  windings  of  the  magneto  will  be  forced  to  carry  the 
burden  and  the  armature ,  condenser  or  collector  ringmay  break  down. 

The  distance  between  points  should  be  .025"  for  plugs  having  1/32" 
wire  electrodes.  Heavy  duty  plugs,  having  1/16"  wire  electrodes 
should  have  a  gap  adjustment  of  .030"  to  .035".  This  is  equiva- 
lent to  1/32". 

If  porcelains  are  chipped  or  cracked,  they  must  be  renewed  or  new 
plugs  put  in.     Plugs  should  be  clean  inside  «md  out. 

HOW  TO  TEST  FOR  SPARK:  To  test  whether  spark  is  being  furnished, 
first  disconnect  magneto  ground  wire;  then  remove  plug  with  cable 
attached.  Next  hold  spark  plug  against  engine  frame  (do  not  touch 
spark  plug  points  to  frame).  If  a  spark  is  being  furnished,  it 
will  jump  across  the  gap  when  engine  is  cranked.  If  there  is  no 
spark  and  the  magneto  is  suspected,  remove  cable  from  plug  and  hold 
end  of  cable  l/32  of  an  inch  from  engine  frame.  If  magneto  is  not 
at  fault,  a  spark  will  be  observed  as  crank  is  turned. 

The  spark  plugs  may  also  be  tested  when  engine  is  operating  by 
short  circuiting  between  end  of  plug  and  engine  frame.  If  the  plug 
is  firing,  the  speed  of  motor  will  be  reduced.  If  shorting  out 
the  plug  has  no  effect  on  engine  speed,  it  indicates  the  plug  Is 
not  firing.     Be  careful  of  shocks  when  testing  in  this  manner. 

When  necessary  to  replace  spark  plugs,  order  them  from  the  Kohler 
Co.  so  as  to  secure  the  correct  type,  which  is  important. 


The  cooling  system  consists  of  a  radiator  and  fan  with  a  thermo 
syphon  system. 

FAN:  Check  the  fan  belt.  Replace  if  necessary.  See  instructions 
on  installing  fan  belt. 

RADIATOR:  Check  the  water  in  the  radiator  the  same  as  you  do  in 
your  car  and  make  sure  that  the  air  passages  are  kept  clean  and 
the  air  around  the  radiator  circulates  freely. 

If  the  plant  is  exposed  to  freezing  temperatures,  add  anti-freeze 
accordingly.  The  cooling  system  holds  approximately  9-1/2  quarts. 


COOLING  SYSTEM 


ANT  I -FREEZE  SOLUTION  REQUIRED 


Per  Cent 
by  Volume 


Temp,  for 
Alchohol 


Temp,  for 
Glycerine 


Temp,  for 
E the  line 
Glycol 


Temp,  for  Pres- 
tone 


TO" 

20 
30 
40 
50 


+  27°  F, 

+  19°  F. 

+  10°  F. 

-  2°  F. 

-  18°  F. 


0°  F. 
-  15°  F. 


+  29"  F. 
+  21°  F. 
+  12°  F. 


+  16°  F. 

+  3°  F. 

-  11°  F. 

-  31°  F. 


+  17°  F. 

+  2°  F. 

-  12°  F. 

-  35°  F. 


Original  from 
UNIVERSITY  OF  CALIFORNIA 


OPERATION  SECTION 


KOHLER— 15 


FUEL  SYSTEM 

The  fuel  system  consists  of  fuel  pump,     carburetor,     choker  and 
connecting  tubing. 

CARBURETOR  i  The  carburetor  is  not  adjustable,  except  that  the 
mixture  can  be  changed  by  changing  the  jets.  The  jets  used  are 
correct  for  sea  level  installations  and  should  not  be  changed  un- 
less the  plant  is  installed  at  a  high  altitude. 

DIRT  OR  WATER  IN  THE  CARBURETOR:  When  gasoline  is  dirty,  a  tiny 
speck  of  dirt  may  clog  the  aperture  of  a  jet,  and  though  the  engine 
may  continue  to  work,  it  does  so  imperfectly,  giving  indications 
of  defective  carburization.  The  jets  can  be  quickly  cleaned  out 
by  holding  the  hand  over  the  air  intake  for  a  few  seconds  when  run- 
ning the  motor  fast,  or  the  jets  can  be  taken  out  by  removing  the 

FIGURE  9 
Carburetor 


A — Supply  Line 
B- -Govern or  Operating 

Lever 
C--Butterfly  Valve 

Lever 

D — Air  Line  Opening  for 
Vacuum  Tank  (not 
used) 

E--Screen  in  Supply 
F — Venturi 
G- -Compensating  Jet 
H — Main  Jet 
J--Bowl 

K — Overflow  Line 
L — Gasket 
M — Cover 

brass  hexagon  nuts  under  the  carburetor.  If  the  engine  speed  and 
voltage  are  unsteady,  particularly  on  light  loads  the  jets  need 
cleaning.  The  carburetor  should  be  washed  in  gasoline  and  the  jets 
should  be  blown  clean  with  compressed  air,  if  available.  Water 
may  be  removed  from  the.  carbure tor  jets  in  the  same  manner,  namely, 
removing  the  brass  hexagon  nuts. 

FUEL  PUPIP:  The  fuel  pump  requires  very  little  attention  and  under 
ordinary  operating  conditions,  will  give  many  hours  of  service 
without  the  replacement  of  any  of  the  parts.  With  the  average 
fuel  lift,  It  is  not  necessary  to  prime  the  fuel  pump  and  it  will 
pick  up  the  gasoline  at  cranking  speed.  However,  If  the  pump  does 
not  pick-up  the  fuel,  it  is  necessary  to  prime  it.  This  can  be 
done  by  operating  the  priming  lever. 

If  the  fuel  pump  fails  to  operate  after  the  plant  has  been  in  ser- 
vice, it  should  be  disassembled  and  the  worn  parts  replaced.  These 
are  Illustrated  in  the  parts  section  and  it  is  not  difficult  to 
repair  the  fuel  pump.  If  it  is  not  convenient  to  order  the  parts 
or  repair  the  fuel  pump,  the  entire  assembly  may  be  replaced  as 
the  cost  of  the  unit  is  not  excessive. 


Digitized  by  Google 


Original  from 
UNIVERSITY  OF  CALIFORNIA 


FIGURE  10  FUEL  PUMP 

A    Fuel  Pump  C    Overflow  Line    to  Tank  from 

B    Supply  Line  from  Tank  to  Carburetor 

Pump  D    Supply  Line     to  Carburetor 

from  Pump 

STARTING  SYSTEM 

MANUAL  PLANTS ;  A  manual  plant  must  be  started  with  the  hand  crank 
and  the  choker  must  be  operated  manually. 

The  ground  button  on  the  magneto  Is  used  for  stopping  the  plant. 

FAILURE  TO  GENERATE:  When  first  starting  a  plant,  if  it  fails  to 
generate  current  at  a  normal  speed  (about  1000  R.P.M.),  the  cause 
will  most  likely  be  due  to  loss  of  residual  magnetism,  due  to  shock 
and  Jars  sustained  during  shipment.  To  restore  the  residual  mag- 
netism, it  is  only  necessary  to  form  a  momentary  short  circuit  be- 
tween one  of  the  positive  and  one  of  the  negative  brushes  on  the 
machine.  This  can  be  done  by  holding  a  piece  of  wire  so  the  ends 
of  same  will  each  touch  a  positive  and  negative  brush,  when  the 
plant  is  operating.  The  wire  must  be  instantly  removed  as  soon  as 
current  is  generated. 

The  residual  magnetism  can  also  be  restored  by  connecting  the 
terminals  of  any  low  voltage  battery  between  the  positive  and  neg- 
ative terminals.  The  battery  connection  must  be  removed  immedi- 
ately as  soon  as  the  plant  generates. 
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OPERATION  UNDER  ABNORMAL  CONDITIONS 


Successful  operat  ion  depends  upon  s  atisf  actory  operating  conditions  . 

If  the  plant  is  exposed  to  an  unusual  amount  of  dust,  dirt,  or 
grit,  the  air  cleaner  must  be  given  more  frequent  attention  and 
the  plant  should  be  protected  insofar  as  possible. 

An  effort  should  be  made  to  keep  dust  and  dirt  off  of  the  commu- 
tator as  this  will  cause  undue  wear  of  commutator  and  brushes. 

If  the  plant  is  exposed  to  low  temperatures,  the  cooling  system 
must  be  protected  against  freezing  by  the  addition  of  an  anti-freeze 
solution. 

A  good  grade  of  fuel  should  be  used,  and  ignition  system  and  valves 
should  be  checked  regularly  to  facilitate  starting. 

If  the  plant  is  exposed  to  unusually  high  temperatures,  ventila- 
tion should  be  provided  and  it  may  be  necessary  to  install  auxil- 
iary fans  or  air  ducts.  The  coolant  should  be  checked  in  the  cool- 
ing system  at  regular  Intervals. 

If  the  plant  is  exposed  to  excess  moisture,  an  effort  should  be 
made  to  keep  the  electrical  parts  as  dry  as  possible  by  providing 
ventilation,  or  operating  the  plant  sufficiently  to  prevent  moisture 
from  accumulating  on  brush  holders,  commutator,  etc.  Moisture  is 
a  conductor  of  electricity  and  harmful  to  insulation.  Excessive 
moisture  may  cause  a  short  circuit  or  ground. 


If  the  plant  is  placed  In  storage,  cylinders  should  be  treated 
with  a  non-rusting  and  non-corrosive  lubricant  to  prevent  rusting 
of  cylinder  walls,  pistons  and  rings. 

Magneto  and  electrical  parts  should  be  protected  from  oil  and 
moisture . 

The  cooling  system  should  be  protected  against  freezing  by  drain- 
ing and  adding  a  small  amount  of  anti-freeze  solution  so  as  to 
prevent  water  in  the  cooling  system  from  freezing. 

Exposed  machine  parts  which  may  become  corroded  or  rusted  if  ex- 
posed to  moisture  should  be  protected  with  a  non-rusting  solution. 

Spark  plugs  should  be  removed  from  engine  and  a  small  amount  of 
non-rust  non-corrosive  lubricant  may  be  placed  in  the  combustion 
chamber  after  which  the  engine  can  be  turned  over  two  or  three 
times  with  the  hand  crank  so  as  to  properly  coat  cylinder  walls, 
pistons  and  rings. 

If  the  plant  is  exposed  to  excessive  moisture,  it  may  be  advisable 
to  remove  the  magneto  and  store  It  in  a  dry  place. 


PREPARATION  OF  A  PLANT  FOR  STORAGE 
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SPECIFICATIONS ,  TOLERANCES,  AND  CLEARANCES 


1.  Intake  v^lve  seat 

2.  Exhaust  valve  seat 

3.  Intake  valve  guide  side 
clearance 

4.  Exhaust  valve  guide  side 
clearance 

5.  Intake  valve  tappet 
clearance 

6.  Exheust  valve  tappet 
clearance 

7.  Valve  timing 

8.  Main  bearing  diameters 


9.     Main  bearing  diametral 
.  clearance 

10.  Main  bearing  thrust 
clearance 

11.  Connecting  rod  bearing 
diameter 

12.  Connecting  rod  bearing 
diametral  clearance 

13.  Connecting  rod  bearing 
side  clearance 

14.  Camshaft  bearing  dlame ters 

15.  Camshaft  bearing  clear- 
ances 

16.  Cylinder  bore 

17.  Piston  clearance 

18.  Number  and  type  of  piston 
rings  per  piston 


19. 
20. 
21. 
22. 
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Piston  ring  side  and  bottom 
clearance 

Piston  pin  diametral 
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plugs 
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1/32"  x  45°  Chamfer  x  25/32"  Die. 
1/32"  x  45°  Chamfer  x  25/32"  Dia. 
.  002" 

.  002" 

.006"  Hot 

.006"  Hot 

40°  Before  low  dead  center 

Front  brg.  1.3125",  Rear  brg. 

"  1.251" 

Front  brg.   .00125",  Rear  brg. 

.00125" 

.004" 
1.249" 
.00075" 
. 0035" 

Front  1.500",  Rear  1.4375" 
Front. 00195,  Rear  .00145" 

2 . 000" 
.00175" 

4  Rings  (3  plain  -  1  oil  ring) 
Side   .00125",  Bottom  .007" 
.001" 

Approx.  30° 

Champion  spark  plug  No.  7 
18  mm  or  the  equivalent 
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REPAIRS  AND  ADJUSTMENTS 


CAUTION :  If  the  plant  does  not  operate  properly  and  the  operator 
feels  that  the  plant  is  at  fault,  he  can  test  It  by  opening  the 
main  line  knife  switch  and  operating  the  plant  to  determine  if  the 
fault  lies  outside  of  the  machine.  However,  if  the  plant  does  not 
function  as  it  should,  repairs  or  adjustments  are  necessary. 

OVERLOADING;  If  properly  installed  and  cared  for,  the  plant  can' 
be  depended  upon  to  furnish  110  volt  current  up  to  its  rated  cap- 
acity. There  is  a  tendency  on  the  part  of  some  operators  to  put 
a  far  greater  load  on  the  plant  than  it  was  ever  designed  to  carry. 
This  should  not  be  done.  While  the  Kohler  Plant  is  a  very  rugged 
and  substantially  built  machine,  continued  overloading  is  certain 
to  cause  trouble  and  expense. 

SHORT  CIRCUITS  OR  GROUNDS :  Short  circuits  or  grounds  in  the  ex- 
ternal wiring  system  will  cause  trouble.  If  the  plant  begins  to 
act  erratically  and  the  voltage  fluctuates,  causing  the  lights  to 
dim  and  brighten  alternately,  either  the  plant  is  overloaded  or 
there  is  something  wrong  with  the  wiring,  or  with  some  of  the  power 
appliances  in  use. 

STOP  THE  PLANT  IMMEDIATELY  AND  MAKE  AN  INVESTIGATION :  The  trouble 
should  be  remedied  before  the  plant  is  again  operated. 

OPEN  CIRCUIT:  The  plant  will  not  generate  if  there  is  an  open 
circuit  in  the  line  between  the  engine  and  the  light  or  appliance 
that  is  turned  on.  An  open  circuit  in  the  external  wiring  will  not 
affect  the  operation  of  the  plant  except  that  no  light  will  be  ob- 
tained beyond  the  point  where  the  circuit  is  broken. 

GROUNDED  CIRCUIT:  The  plant  described  in  this  manual  is  parallel 
wound,  and  therefore  a  ground  will  not  affect  the  operation,  unless 
there  should  be  a  ground  on  both  the  positive  and  negative  sides, 
which  would  then  form  a  short . 

SHORT  CIRCUIT:  A  short  circuit  is  a  condition  where  a  large  part 
or  the  whole  of  the  current  generated  passes  directly  from  the 
positive  to  the  negative  wire. 

TRACING  DEFECTS  IN  WIRING  SYSTEM :  If  the  defect  is  due  to  an 
open  circuit,  the  location  of  the  trouble  is  usually  easily  found 
by  tracing  the  various  circuits,  turning  on  different  lights,  until 
by  a  process  of  elimination  the  place  where  the  circuit  is  broken 
can  be  located.  This  will  usually  be  a  broken  wire  or  a  loose  con- 
nection easily  repaired.  If  the  trouble  is  due  toa  short  circuit, 
it  is  not  so  easily  detected. 
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If  there  are  several  circuits,  try  them  separately  and  watch  the 
performance  of  the  engine,  which  will  usually  indicate  on  which 
circuit  the  defect  is  located.  After  determining  in  which  circuit 
the  trouble  occurs,  carefully  examine  the  wiring  at  all  points  to 
find  where  the  wires  touch  each  other,  the  ground,  or  some  sub- 
stance which  is  a  conductor  of  electricity.  The  trouble  will  us- 
ually be  lotfated  at  some  point  where  the  insulation  is  worn  off  by 
chafing  against  some  other  substance.  If  the  wires  run  through 
metal  or  a  wooden  conduit,  or  should  there  be  junction  boxes  on 
the  line  where  moisture  is  liable  to  collect,  the  difficulty  will 
usually  be  found  at  one  of  these  places. 

The  procedure  to  be  followed  in  all  cases  will  depend  on  how  the 
system  is  wired.  Defects  of  this  nature  can  only  be  discovered  by 
careful  examination  of  the  different  points  where  trouble  is  likely 
to  occur. 


Repairs  or  adjustments  which  may  become  necessary  after  a  period 
of  operation  are  included  in  the  following  instructions  In  the  ap- 
proximate order  in  which  these  repairs  or  adjustments  may  normally 
occur . 

If  the  plant  will  not  carry  its  rated  capacity  load  of  approximately 
15  amperes  at  110  volts  or  1500  watts,  the  gasoline  engine  may 
lack  sufficient  power.  This  trouble  may  be  due  to  several  condi- 
tions, and  perhaps  the  one  condition  which  will  occur  before  any 
other  is  that  of  a  lack  of  compression  due  to  leaky  valves. 

COMPRESSION:  To  test  the  engine  for  compression  use  the  hand 
crank  and  turn  the  engine  over  very  slowly.  If  the  compression  is 
good,  there  will  be  a  noticeable  resistance  In  rotating  the  engine 
as  each  of  the  pistons  reach  the  top  of  the  stroke,  and  the  crank- 
shaft will  have  a  tendency  to  kick  backward.  When  there  is  a  lack 
of  compression  in  one  or  more  cylinders,  the  ease  of  cranking  will 
indicate  it.  If  the  exhaust  pipe  is  removed  and  the  ear  placed 
close  to  the  exhaust  opening  while  the  motor  is  revolved  by  the 
hand  crank,  it  is  possible  to  judge  the  compression  in  this  manner. 
If  any  of  the  valves  or  the  piston  rings  are  leaking,  the  escape 
of  the  confined  vapor  will  make  a  hissing  noise  ss  it  passes 
through  the  leaky  valve  or  by  the  piston  rings. 

Following  are  the  causes  of  poor  compression: 

1.     Leaky  valves,  particularly  exhaust  valves. 
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2.  Improper  valve  clearance.       A  clearance  of   .006"   to  .003" 
should  be  maintained. 

3.  Leaky  spark  plug  -  cracked  porcelain  or  leaky  gasket. 

4.  Loose  cylinder    head  -  leaky    gasket  -  cylinder     head  not 
pulled  down  evenly. 

5.  Valves  not  seating  properly,     due  to  excessive  carbon  de- 
posits or  sticky  valve  stems. 

6.  Worn  or  sticking  piston  rings. 

7.  Scored  cylinders  or  worn  pistons. 

The  engine  will  not  function  properly  or  deliver  its  full  paver 
if  the  compression  is  not  good,  and  in  esse  it  is  found  to  be  at 
fault,  the  valves  should  be  reground ,  pis  tons  rings  replaced,  joints 
mode  tight,  or  spark  plugs  renewed  as  the  case  may  require. 


REMOVING  CYLINDER  HEAD: 
Drain  all  water  from  cool- 
ing system,  after  which 
remove  all  water  and  gas- 
oline connections.  The 
nuts  holding  rocker  arm 
brackets  to  head  should 
then  be  removed  and  the 
entire  assembly  lifted 
off.  Remove  the  eight 
push  rods  and  lay  them  out 
carefully,  so  they  can  be 
replaced  in  their  original 
position.  Unscrew  the 
nine  nuts  holding  cylinder 
head  and  lift  head  and 
carburetor  assembly  off 
the  engine.  Be  sure  not 
to  injure  the  copper  as- 
bestos cylinder  head 
gasket.  Do  not  pry  the 
head  up  with  a  screwdriver. 
Use  a  block  of  wood,  tapping  gently  until  the  head  is  loosened. 
(See  Fig.  11. ) 


FIGURE  11 
Removing  Cylinder  Head 


GRINDING  VALVES:  Remove  valves  by  depressing  the  valve  spring  snd 
pulling  keeper  out  of  slot  on  the  end  of  the  valve  stem.  Observe 
the  marks  punched  on  the  cylinder  head  and  valves.  Always  replace 
the  valves  in  their  respective  places. 

If,  after  washing  in  gasoline,  the  valves  or  valve  seats  are  pitted 
(show  black  specks)  or  are  not  seating  properly,  they  should  be 
"ground-in" . 

Apply  the  compound  sparingly  around  the  entire  valve  seat,  put  a 
light  lifting  spring  over  the  stem,  lubricate  the  stem  and  drop 
the  valve  back  into  its  place  in  the  cylinder  head.  The  spring 
should  just  barely  hold  the  valve  off  its  seat.  A  two  pronged  tool 
that  will  fit  the  valves  and  a  hand  brace  or  a  screw  driver  can  be 
used  to  grind  the  valves. 
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Place  the  tool  in  the  valve 
head  to  be  ground.  Press 
down  until  the  valve  is  seat- 
ed. Turn  the  valve  a  quart- 
er turn,  first  in  one  direc- 
tion, then  in  the  other.  Do 
this  three  or  four  times. 
Release  the  pressure  on  the 
valve  and  the  little  spring 
will  lift  it  off  its  seat. 
Now  turn  the  valve  about  10 
or  15  degrees  to  another  po- 
sition, and  repeat  the  grind- 
ing. Do  this  until  ell  the 
compound  is  rubbed  off  the 
valve  seat.  Withdraw  the 
valve  and  put  on  some  fresh 
compound.  Repeat  the  grind- 
ing opera tiona. 

Clean  the  valve  seat  in  the 
cylinder  head  and  the  face  of 
the  valve    with  gasoline  oc-  FIGURE  12 

casionally    to  see    how  the 

grinding  is  progressing.     To  Grinding  Valves 

have  a  good  seat  it  is  nec- 
essary for  both  to  be  free  of  all  pits  and  grooves  and  for  both 
seat  and  valve  to  showa  uniform  light  rray  bandallthe  way  around. 
It  is  not  necessary  to  have  the  valve  seating  across  its  entire 
width.  If  the  band  is  l/32"  wide  it  will  make  a  good  seat.  When 
finally  replacing  the  valve,  oil  the  valve  stem  and  clean  out  all 
of  the  grinding  compound  from  the  valve  chamber. 


REPLACING  THE  CYLINDER  HEAD:  To  replace  the  cylinder  head,  reverse 
the  method  given  for  removing.  Carefully  clean  the  joint  surfaces 
and  the  gasket.  Replace  the  push  rods  in  their  original  positions, 
being  certain  they  center  in  the  sockets  in  tappets.  When  replacing 
the  nuts  holding  head  to  cylinder,  tighten  down  evenly,  as  there 
is  a  danger  of  wrinkling  the  gasket,  causing  a  water  leak.  Replace 
all  water  and  gasoline  connections.  Coat  gaskets  with  grease, 
and  be  careful  to  get  connections  water  and  air  tight. 


It  is  highly  important  that  the  proper  clearance  of  .006  to  .003" 
be  maintained  between  the  top  of  valve  stem  and  face  of  rocker  arm. 
If  this  distance  is  too  great,  the  valves  will  open  late  and  close 
early;  while  if  it  is  too  small,  they  will  not  close  at  all,  there- 
by causing  a  great  loss  of  power. 


Before  proceeding  to  adjust  the  valve  clearance,  tighten  down  the 
cylinder  head  and  rocker  arm  bolts  securely.  The  valve  adjustments 
should  be  made  only  when  the  engine  is  hot;  if  made  when  cold,  they 
will  not  be  accurate,  due  to  the  change  in  temperatures  when  the 
engine  warms  up  to  a  running  heat.  A  .006"  gauge  is  furnished  with 
all  plants  to  be  used  in  adjusting  the  valve  clearance. 
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To  adjust  clearance,  proceed 
as  follows:  Turn  the  crank  until 
the  cylinder  you  ar  e  working  on 
is  on  the  firing  center  and  both 
valves  are  completely  closed. 
Also  make  sure  that  valves  are 
not  being  held  open  by  carbon 
deposits  or  a  sticky  or  dirty 
stem.  Then  insert  a  gauge  mea- 
suring .006"  to  .008"  between 
the  face  of  the  rocker  arm  and 
top  of  the  valve  stem.  The 
clearance  is  correct  when  this 
gauge  or  its  equivalent  can  just 
be  moved.  If  a  gauge  is  not 
available,  send  for  one. 


Adjusting  Valve  Clearance 


FIGURE  13 


In  making  the  adjustment  nec- 
essary to  secure  the  proper 
clearance,  first  loosen  the  up- 
per lock  nut  on  the  rocker  arm. 
Then  by  turning  the  adjusting 
screw  to  the  right  or  left,  the 
clearance  can    be  decreased  or 


increased.  Be  sure  to  lock  the  adjustment  securely  with  the  lock 
nut  after  adjustment  is  made.  To  do  this,  hold  the  screw  tight 
with  a  screw  driver  while  the  top  nut  is  tightened.  (See  Pig.  13.) 
Valve  clearance  adjustment  should  be  made  while  the  engine  is  warm. 


INSTALLING  ENDLESS  FAN  BELTS:  All  new  plants  are  fitted  with  end- 
less type  belts  and  If  practicable  to  do  so,  we  recommend  that  the 
endless  belt  be  used.  When  the  endless  belt  is  to  be  Installed, 
observe  the  following  instructions:     (See  Fig.  14.) 


1.  Remove  generator  brushes  from  brush  holders. 

2.  Remove  eight  cap  screws  from  generator  housing. 

3.  Lift  off  switch  and  generator  assembly  as  illustrated. 

4.  Lower  fan  and  remove  old  belt. 

5.  Place  endless  belt  over  armature,  then  on  f lywhee 1  pulley. 

6.  Lower  fan  and  slip  belt  on  fan  pulley. 

7.  Tighten  fan  in  position  with  proper  tension  on  belt. 

8.  Replace  generator  and  switch  assembly,  being  careful  that 
the  outer  race  of  the  generator  bearing  enters  squarely 
into  the  hole  In  the  armature  support  bracket. 

9.  Replace  the  eight  generator  cap  screws  but  before  tighten- 
ing them,  take  a  small  block  of  wood  and  hammer  and  tap 
lightly  against  the  armature  support  bracket  above  and  be- 
low the  generator  ball  bearing  hole.  This  together  with 
tightening  the  cap  screws,  will  force  the  generator  frame 
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tightly  against  the  engine  bell  housing,  close  up  the  joint 
and  align  the  generator  ball  bearing  in  armature  support 
bracket . 

10.  Replace  generator  brushes. 

11.  After  generator  is  completely  assembled  start  the  plant  and 
listen  closely  to  the  generator  ball  bearing.  If  it  is 
quiet  the  bearing  is  in  alignment.  If  it  is  noisy  the  bear- 
ing is  out  of  alignment.  Use  a  block  of  wood  and  hammer 
and  tap  lightly  above  and  below  the  bearing  until  it  runs 
quietly.  If  the  support  bracket  is  driven  in  too  far  the 
bearing  will  be  out  of  alignment  the  other  way.  The  remedy 
is  to  insert  a  screw  driver  between  the  end  of  armature 
and  pry  the  bracket  out  slightly. 


FIGURE  14 

Generator  and  Switch  Removed 

A    Wire  Accessory  D    Generator  Ball 

B  Armature  Bearing 
C    Commutator  E  Generator 

Note:  -  Although  the  appearance  of  your  plant  may  differ  slightly 

from  the  above  the  instructions  can  be  followed. 

Jointed  fan  belts  can  be  supplied  for  replacement  on  plants  in  the 
field  which  have  flat  belts.  It  must  be  remembered  that  a  jointed 
belt  will  not  give  the  service  that  an  endless  belt  will.  The  life 
of  a  jointed  belt  is  approximately  only  half  that  of  an  endless 
belt.  To  install  jointed  belt,  lower  the  fan,  pass  belt  around 
pulley  and  Join  ends  with  fastener.  Then  adjust  fan  to  secure 
proper  belt  tension.  Jointed  fan  belts  are  supplied  only  for  the 
convenience  of  those  who  desire  them.  They  are  not  recommended 
for  lon^  life  or  continuous  service. 
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MAJOR  REPAIRS  TO  ENGINE 

REMOVING  CYLINDER  BLOCK  FROM  OIL  PAN  OR  SPLITTING  TH5  PLANT 

In  case  it  becomes  necessary  to  make  adjustments  to  the  internal 
parts  of  the  engine  such  as  the  main  bearings,  connecting  rod  bear- 
ings, wrist  pins,  fit  in  new  pistons  or  repair  the  oil  pump,  it 
will  be  necessary  to  take  plant  apart  in  order  to  obtain  access  to 
the  par.ts  requiring  attention. 

The  generator  and  switch  may  be  removed  from  the  engine  as  previous  - 
ly  described  under  instructions  for  installing  the  fan  belt.  Or, 
the  generator  can  be  left  bolted  to  the  upper  part  of  the  cylinder 
block  and  the  engine  split  by  observing  the  following  instructions: 


FIGURE  15 

Splitting  the  Plant 

A  Magneto 

B  Spark  Plugs 

C  Oil  Gauge 

D  Gear  Cover 
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1.  Disconnect  the  rasollne  supply  and  overflow  lines,  and  wiring. 
Drain  the  oil  from  the  crank  case,  the  water  from  the  cooling  sys- 
tem, and  the  gasoline  from  the  fuel  pump  and  carburetor. 

2.  Remove  the  ten  5/16"  cap  screws  which  hold  the  cover  in  place. 
When  the  cover  is  removed  the  crank  gear,  cam  gear,  and  magneto 
drive  shaft  gear  are  exposed.    See  Pig.-  15. 

Timing-  marks:  All  crank  and  camshaft  gears  are  marked  to  insure 
correct  valve  timing.  The  system  employed  by  the  Kohler  Co.  is  to 
have  the  rears  so  meshed  that  the  single  (0)  mark  on  the  crank  gear 
will  be  located  between  the  two  teeth  bearing  the  ("0")  mark  on 
the  camshaft  gear. 

When  removing  gear  cover  careful  check  should  be  kept  so  that  the 
fibre  cam  thrust  plug  Is  not  forced  out  and  lost. 

3.  Disconnect  cables    and  remove    spark  plugs.      Do  this  before 
splitting  the  plant,  as  it  will  be  impossible  to  remove  them  after- 
ward.     Removing  the  spark  plugs  is  very  necessary  to  relieve  the 
compression  so  the  crankshaft  can  be  turned  and  the  pistons  with- 
drawn from  the  cylinders. 

4.  Remove  the  two  3/8"  cap  screws  from  bottom  of  magneto  bracket 
and  remove  magneto. 

5.  Remove  the     thirteen  5/16"    cap  screws    around  both    sides  of 
cylinder  block,   (cylinder  block  oil  pan  joint.) 

6.  Remove  the  four  3/8"  cap  screws  from  lower  half  of  generator, 
(oil  pan  generator  joints). 

7.  Be  careful  not  to  withdraw  the  camshaft  when  the  plant  is  in 
an  upright  position,  or  the  tappets  will  drop  into  the  oil  base  and 
be  difficult  to  recover. 

8.  Remove  the     oil  gauge  and    lay  to  one  side  so    as  not  to  bend 
when  block  is  lifted  from  oil  pan. 

Arrange  a  suitable  platform  about  12  inches  high  on  the  exhaust 
side  of  the  plant;  a  strong  heavy  box  will  do.  Then  have  someone 
help  lift  the  engine  from  oil  base  and  lay  it  on  its  side,  the 
exhaust  side  down.  Endeavor  to  place  the  engine  in  a  position  so 
that  the  crankshaft  and  its  bearings  are  accessible,  and  that  there 
will  be  room  to  work  and  good  light.  Tie  a  string  or  rubber  band 
around  the  oil  pump  tappet  to  prevent  it  from  falling  into  the  case, 
while  working  on  the  engine.  Pig.  15  clearly  illustrates  the  var- 
ious parts  after  the  engine  has  been  split. 


Disconnect  the  connecting  rod  bearings  and  withdraw  the  pistons 
from  the  cylinders.  Examine  the  cylinder  walls.  If* they  are  worn 
excessively  or  scored  they  will  have  to  be  re ground  and  new  pistons 
fitted.  Clean  the  pistons  and  rings  with  gasoline  and  examine. 
If  the  rings  are  a  good  fit  they  will  have  a  bright,  highly  polished 
surface  all  around  each  ring.  If  any  ringhas  dark  colored  or  rusty 
appearing  spots  or  shows  tool  marks,  it  indicates  that  the  ring 
does  not  fit  the  cylinder  walls  tightly. 


CYLINDERS  AND  PISTONS 
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An  ill  fitting  ring  may  cause  the  engine  to  pump  oil  and  if  this 
condition  is  noticed  new  rings  should  be  put  in.  The  pistons  should 
he  fitted  .002"  smaller  in  diameter  than  the  cylinder,  and  with 
rings  removed  should  fit  so  they  will  just  fall  thru  the  cylinder 
of  their  own  weight  when  engine  is  in  a  vertical  position.  A  good 
way  to  test  the  tightness  of  the  pistons,  rings  and  valves  is  to 
push  the  piston,  (with  rings  on)  up  to  the  top  of  its  stroke  al- 
lowing the  air  above  the  piston  to  escape ,  then  with  the  spark  plugs 
in  place  and  the  valves  closed,  pull  the  piston  down  to  the  bottom 
of  its  stroke.  This  will  create  a  partial  vacuum  in  cylinder  and 
the  piston  will  be  hard  to  withdraw.  Hold  it  in  this  position  for 
a  few  seconds  and  release.  If  rings  and  valves  are  tight  the  dif- 
ference in  the  atmospheric  pressure  on  the  two  sides  of  the  piston 
will  return  the  piston  back  nearly  to  the  top  of  the  cylinder.  If 
the  piston  does  not  move  part  way  back  toward  the  top  of  its  stroke 
there  is  a  leak  pa3t  the  rings,  thru  the  valves,  or  spark  plug  hole. 
The  sizes  of  cylinder  bores  are  stamped  on  the  bosses  below  the 
spark  plug. 


Cylinders  which  are  badly  seized  or  scored  because  of  a  lack  of 
water  or  oil  should  be  reground.  Semi-finished  pistons  may  be  pur- 
chased from  the  Kohler  Co.  factory  or  branch  offices  for  reground 
jobs.  After  the  cylinders  have  been  reground,  the  pistons  should 
be  ground  to  fit  the  cylinders. 


The  cylinders  are  numbered  in  consecutive  order,  No.  1  being  next 
to  crank  end  of  plant,  and  No.  4  being  next  to  radiator.  The 
pistons  must  be  replaced  in  the  cylinders  from  which  they  were  re- 
moved. The  connecting  rods  are  numbered  1,  2,  3,  4,  to  correspond 
to  the  cylinders  to  which  they  are  fitted. 

Pig.  16  illustrates  the  method  of  usingashim  when  fitting  pistons 
to  obtain  the  correct  clearance  of  two  thousandths  inch.  When  fit- 
ting new  pistons,  the  piston  should  not  wedge  with  the  shim,  but 
a  noticeable  drag  should  be  felt.  Pistons  can  be  furnished  ground 
to  various  overs izes. 


REGR1NDING  CYLINDERS 


PITTING  PISTONS  IN  CYLINDER 


Semi -finished 
pistons  are 
also  avail- 
able. These 
pistons  are 
complete  in 
every  detail 
with  the  ex- 
ception of  the 
final  grind- 
ing.This  type 
of  piston  is 
most  general- 
ly used  when 
cylinder  bores 
have  been  re- 
f  inlshed  over- 
size. 


FIGURE  16 


Fitting  Piston  with  Shim 


A  Piston 


B    Shim  (.002") 
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PISTOU  PINS 


It  la  intended  that  the  wrist  pin  shall  fit  more  tightly  in  the 
piston  than  in  the  connecting  rod  bushing.  If  the  old  wrist  pins 
are  worn  or  loose  in  piston  or  bushing,  new  pins  or  new  bushings 
must  be  put  in.  The  wrist  pin  should  be  a  tight  hand  press  fit 
in  the  piston.  This  means  it  should  fit  snugly  enough  so  tnat  it 
can  only  be  forced  into  the  piston  by  the  exertion  of  cons iderable 
strength,  or  with  very  light  blows  with  a  stick,  such  as  a  hammer 
handle.  The  wrist  pin  should  be  a  snug  hand  press  fit  in  the  con- 
necting rod  bushing. 

Piston  pins  used  on  all  Kohler  plants  are  so  fitted  to  be  full 
floating;  the  hardened  ground  steel  pin  is  fitted  to  the  bronze 
bushing  in  the  upper  end  of  connecting  rod.  Tension  should  be  such, 
that  when  the  pin  is  clamped  In  a  vise  with  connecting  rod  attached, 
the  weight  of  the  rod  should  be  sufficient  to  allow  the  rod  to  drop 
gradually.  The  same  test  is  applied  when  fitting  pin  in  piston  as 
illustrated  in  Pig.  17. 

Method  employed  to  retain  piston  pin  In  piston  Is  by  spring  steel 
retainers,  which  are  locked  in  grooves  located  in  the  piston.  See 
Fig.  17  (A).  After  pistons  are  assembled  to  connecting  rods,  they 
should  be  lined  up  with  the  rods,  so  they  will  be  parallel  with 
cylinder  walls  when  connecting  rod  bearings  are  tightened. 


FIGURE  17 


Fitting  Piston  Pin 


A  Piston  Pin  Retainer 

B  Piston  Pin 

C  Connecting  Rod 

D  Bearings 


F  Bearing  Shims 

G  Oil  Hole 

H  Piston 

J  Piston  Rings 
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FITTING  BEARINGS 


When  fitting  new  bearings  or  taking  up  worn  bearing,  DO  NOT  PIT 
TOO  TIGHTLY.  After  connecting  rod  bolt  nuts  have  been  tighten- 
ed, the  tension  of  the  bearing  should  be  such  as  to  allow  the 
weight  of  piston  and  rod  to  carry  the  piston  and  rod  downward 
gradually.  See  Pig.  18.  Do  not  follow  general  automotive  practice 
or  bearings  will  be  too  tight  and  prevent  engine  from  cranking. 

If  new  main  or  connecting  rod  bearings  are  installed  they  must  be 
first  fitted  to  the 
main  shaft  or  crank 
pin.  Wipe  the  shaft 
and  bearing  clean; 
apply  a  very  little 
Persian  blue  or  red 
mixed  in  oil  to  the 
shaft;  place  the  bear- 
ing half  on  the  shaft , 
rock  it  back  and 
forth, remove  and  note 
the  impression.  With 
a  bearing  scraper 
carefully  cut  down 
the  high  spots  where 
the  bearing  touched 
the  shaft.  Repeat 
process  until  you 
have  at  least  80  per 
cent  of  the  bearing 
touching  the  shaft. 

MAIN  BEARINGS 

Remove  the  main  bear- 
ing   caps     one     at  a 
time  and  examine.  If 
cut  or  scored,  scrape 
to  fit  if  practicable , 
or  replace  with  new; 
there     should    be  a 
clearance     of    about  A 
.002".  When  adjusted  B 
properly  there    must  C 
be  no     lost    motion,  D 
and  the     shaft    will  E 
easily      revolve     by  F 
taking  hold    of  the 
flywheel  with  the  hand. 

wires  In  main  bearing  bolts  after  the  nuts  are  tightened. 


FIGURE  18 
Pitting  Bearings 


Governor  Housing 

Magneto  Bracket 

Generator 

Flywheel 

Oil  Pump  Tappet 

Piston 


G 
H 
J 
K 
L 
M 


Connecting  Rod 
Connecting  Rod  Dip 
Crankshaft 

Main  Bearing  (Front) 
Crankshaft  Gear 
Starting  Jaw 


Be  sure  and  replace  all    split    pins  or 


COP 


ROD  BEARINGS 


Each  connecting  rod  bearing  is  numbered  to  correspond  with  the 
cylinder  to  which  It  belongs.  If  scored,  scrape  the  old  bearings 
to  fit  or  put  in  new  ones.  When  properly  adjusted  the  bearing 
clearance  will  be  about  .002".  To  adjust,  connect  them  up  one  at 
a  time,  leaving  the  rod  outside  the  cylinder.  Put  in  sufficient 
shims  or  liners,  so  that  when  the  bolts  are  tightened  the  bearing 
will  just  move  on  the  crank  pin  without  binding.  If,  after  tight- 
ening, the  rod  be  placed  In  a  horizontal  position,  and  It  drops  to 


Digitized  by 


Go  gle 


Original  from 
UNIVERSITY  OF  CALIFORNIA 


MAINTENANCE  SECTION 


KOHLER— 31 


a  nearly  vertical  posltionby  Its  own  weight,  the  fit  will  be  about 
right.  See  Pig.  18.  After  finding  the  correct  adjustment  remove 
bearing  from  shaft,  attach  the  piston  to  the  connecting  rod,  and 
insert  it  in  the  cylinder.  When  connected  you  should  be  able  to 
just  move  the  bearing  from  side  to  side  on  shaft.  The  shaft  should 
turn  eaa ily  without  sticking  or  binding  in  any  position,  yet  there 
must  be  no  lost  motion,  or  the  bearing  will  be  noisy  when  running. 
Be  sure  and  replace  all  wires  or  split  pins  in  bearing  studs  after 
nuts  are  tightened. 

When  replacing  c  onnecting  rod  bearing  caps  they  should  be  so  placed, 
that  the  oil  hole  in  front  of  oil  dip  will  face  toward  the  exhaust 
side  of  engine.  If  the  caps  are  not  replaced  in  this  position, 
the  bearing  will  not  receive  sufficient  lubrication. 


CAM  &  GOVERNOR  SHAFT  BEARINGS 


If  replacement  of  cam  and  governor  shaft  ^earings  is  necessary,  the 
plant  should  be  shipped  to  where  facilities  for  renewal  are  avail- 
able . 


OIL  DIP  OF  CONNECTING  ROD 


The  height  of  the  oil  pan  Is  2-11/16" 


FIGURE  19 


,  measured  from  the  level  of 
oil  base  joint  to  drain  slot 
ground  In  ends  of  oil  pan. 
When  the  cranks  are  in  the 
bottom  center,  the  top  end 
of  the  oil  dip  must  be  ex- 
actly 2-23/32"  below  the 
level  of  cylinder  block 
joint.  This  gives  a  dip  of 
1/32  when  plant  is  assembled. 
If  new  connecting  rods  are 
put  in,  the  length  of  dip 
must  be  carefully  adjusted 
to  this  length.  Gauges  for 
this  purpose  are  availab-le. 
The  hole  in  the  oil  dip  must 
be  to  the  LEFT  looking  from 
the  crank  end  of  the  plant. 
If  It  Is  put  in  improperly, 
the  bearing  will  not  be  LU- 
BRICATED AND  WILL  BURN  OUT. 
See  Fig.  19. 


Measuring  Oil  Dip  of  Connecting  Rod 

A  Connecting  Rod  Dip  Gauge 

B  Connecting  Rod  Dip 

C  Main  Bearing  (Front) 

D  Starting  Jaw 

E  Camshaft  Gear 

F  Camshaft  Thrust  Plug 

G  Magneto  Drive shaft  Gear 

Fig,  19  illustrates  the  method  of 
using  tool  T-943  Connecting  Rod 
Dip  Gauge  shown  at  A,  for  adjusting 
the  Oil  Dips  to  proper  length  of 
2-23/32  Inches  from  the  Crank  Case 
Joint . 
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MESHING  OF  GEARS 

The  crank  and  camshaft  gears 
are  marked  SOS.  They  must 
be  so  meshed  that  the  two 
O's  will  match  together. 
NEVER  withdraw  the  camshaft 
while  the  motor  is  assembled, 
or  the  valve  tappets  will 
drop  down  and  the  camshaft 
will  not  go  back  in  place 
unless  you  split  the  plant. 
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TESTING  OIL  PUMP 


While  the  motor  Is  apart  wash  out  the  oil  pump  and  oil  base  with 
kerosene.  Operate  the  oil  pump  plunger  by  hand  and  see  that  Its 
connections  are  tight.  Examine  all  bolts  and  nuts  to  see  that  none 
are  loose. 


FIGURE  20 

Checking  Oil  Level  of  Baffle 
Piste 

A — Oil  Base        E — Oil  Crooves 
B — Split  Cover        for  Connecting 
C — Oil  Pump  Rod  Dip 

Plunger        P— Baffle  Plate 
D — Gauge  G— Oil  Drain  Plug 

Fig.  20  Illustrates  the  method 
of    using  tool    No.  SS-177  to 
check  the  height  of  the  baffle 
plate,  which  will  determine  the 
oil  level;  this  1?  very  import- 
ant.    If  the  oil  level     is  too 
high  there  wi  11  be  a  possibility 
that  the  engine  will  pump  oil, 
due     to  too    much    oil  being 
splashed  on  the  cylinder  walls. 
The    exact  height     of  the  oil 
level  in  the  baffle  plate  should 
be  2-11/16  inches  from  the  top 
of    the  oil    pan    to  the  high 
level  in  baffle  plate. 


OIL  BASE 

Fig.  20  is  an  Illustration  of 
the  oil  base.  Notice  that  the 
oil  level  In  the  baffle  "is 
checked  with  a  gauge.  The 
Importance  of  checking  this 
distance  cannot  be  overesti- 
mated, because  If  the  oil  level 
is  too  high,  the  plant  may  pump 
oil,  if  it  is  too  low,  the  con- 
necting rod  bearing  will  not 
receive  enough  oil  and  it  may 
burn  out.  If  the  oil  pump  is 
removed  from  the  base  and  dis- 
assembled, care  s hould  be  taken 
to  fasten  all  parts  securely. 
The  screen  should  be  cleaned 
each  time  the  oil  Is  drained. 
It  can  be  removed  from  base  by 
removing  the  oil  drain  assembly. 


REASSEMBLING  PLANT 

After  all  Internal  adjustments 
are  made,  clean  off  both  joints 
of  oil  pan  and  cylinder  block 
and  examine  the  gaskets.  If 
any  gasket  is  damaged  it  must 
be  renewed.  If  you  have  none 
on  hand  one  may  be  cut  from 
heavy  smooth  wrapping  paper. 
Scrape  the  joints  clean,  coat 
the  face  of  cylinder  block  joint 
with  shellac  and  press  the  gas- 
ket firmly  in  place ,  being  sure 
not  to  blind  any  of  the  holes. 
Pay  particular  attention  to  have 
a  good  fit  at  the  joint  between 
the  halves  of  the  oil  retainer 
ring  next  to  the  flywheel.  After 
the  gasket  has  stuck  fast  apply 
a  little  oil  to  it,  remove  the 
string  or  rubber  band  from  the 
oil  pump  tappet  and  the  top  part 
of  the  engine  and  set  it  squarely 
in  place.  Great  care  must  be 
taken  not  to  displace  the  gasket 
or  an  oil  leak  will  result. 
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Tighten  all  flange  bolts  and 
replace  the  gear  cover,  being 
sure  the  spring  and  fibre  plug 
in  camshaft  are  in  place. 
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OIL  LT3AKS 


Should  an  oil  leak  develop  in  the  joint  between  the  cylinder  block 
and  the  oil  base,  the  cap  screws  in  the  joint  must  be  tightened. 
If  this  does  not  stop  the  leak  the  Plant  will  have  to  be  split, 
and  a  new  gasket  put  on. 

Should  the  leak  appear  to  come  from  behind  the  magneto,  it  may  come 
thru  the  cap  screw  holes  where  the  magneto  bracket  is  fastened  to 
the  oil  base.  If  this  is  the  case,  remove  the  magneto  from  the 
bracket,  take  out  the  screws  one  at  a  time,  apply  some  shellac  or 
thick  paint  to  the  treads  and  replace  the  screws. 

If  the  oil  drips  from  the  drain  hole  under  the  flywheel  housing, 
there  is  an  oil  leak  between  the  halves  of  the  splitcover,  or  past 
the  cap  screws  that  hold  the  split -cover  to  the  cylinder  block  or 
oil  bpse.  To  gain  access  to  the  split-cover  and  cap  screws,  it  is 
necessary  to  remove  the  generator  cover,  generator  frame,  generator 
ball  bearing,  armature,  spacer,  and  flywheel.  With  these  parts 
removed,  operate  the  engine  and  note  the  location  of  the  oil  leak. 

If  the  leak  is  in  the  joint,  remove  the  upper  half  of  the  split- 
cover  and  put  in  a  new  paper  gasket.  If  the  leak  is  thru  the  cap 
screw  holes  remove  the  screws  one  at  a  time,  apply  shellac  or  thick 
paint  to  the  threads,  and  replace.  The  clearance  between  shaft 
and  split-cover  must  be   .004"  to  .006". 

Do  not  attempt  to  repair  an  oil  leak  in  the  split-cover  by  split- 
ting the  plant.  For  should  the  oil  leak  be  in  the  cap  screw  holes 
of  upper  half  of  split  cover,  access  is  only  obtainable  by  remov- 
ing flywheel  from  shaft. 
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TESTING  AND  REPAIRING  GENERATOR 


GENERATOR  TROUBLES 


Trouble  seldom  occurs  within  the  generator  and  it  is  usually  in- 
dicated by  low  or  high  voltage,  fluctuation  of  lights,  failure  of 
plant  to  give  light,  etc.  Since  these  troubles  may  occur  because 
of  a  failure  of  another  part  of  the  plant,  before  proceeding  to 
work  on  the  generator  the  cause  of  the  trouble  should  be  located. 
The  gas  engine  may  be  tested  with  the  brushes  removed,  and  if  it 
operates  normally  the  brushes  may  be  replaced;  a  change  in  the 
plant's  operation  will  indicate  the  generator  is  at  fault. 


The  following  order  of  procedure  should  be  used  to  test  the  gen- 
erator: -  Remove  the  generator  cover  and  disconnect  the  wires  from 
the  switch;  which  are  three  in  number,  (1)  Generator  lead—nega- 
tive (2)  Shunt  Field  lead,  attached  to  field  resistance  bp.ck  of 
switch  (3)  Generator  lead—positive . 

To  test  the  generator  with  the  switch  disconnected,  connect  one 
side  of  a  test  lanp  to  the  positleve  brush,  (upper  left)  and  the 
other  side  to  the  negative  brush  (upper  right)  and  the  shunt  field 
lead.  If  light  is  generated  with  these  connections  when  the  plant 
is  in  operation,  the  generator  is  not  at  fault.  If  no  light  is 
generated,  the  generator  is  not  functioning  and  the  next  step  is 
to  determine  the  cause  of  the  trouble. 


This  type  of  plant  is  parallel  wound;  neither  side  of  the  circuit 
is  grounded  to  the  frame  and  it  is  an  easy  matter  to  ascertain  if 
a  ground  exists,  by  alternately  short  circuiting  between  the  pos- 
itive brush  holder  and  the  generator  frame,  or  between  the  negative 
brush  8nd  the  generator  frame  while  the  plant  is  in  operation.  If 
a  ground  exists  it  will  be  indicated  by  sparking;  its  location  can 
be  found  by  testing  the  field  coils  separately,  and  the  brush  rig- 
ging. 


In  order  to  test  the  field  coils,  current  from  some  source  must  be 
available  to  secure  a  flow  thru  the  windings.  As  the  plant  will 
not  be  running,  storage  battery  or  dry  cell  current  must  be  used. 
If  available,  a  test  light  of  proper  voltage  or  a  bell  may  be  used 
as  an  indicator.  If  a  test  light  or  a  bell  is  not  at  hand,  connect 
one  end  of  the  coil  to  the  battery  terminal  (use  4  to  6  volts)  and 
note  if  there  is  a  spark.  When  flowing  current  thru  the  coils 
without  some  resistance  in  the  line  as  a  test  light,  the  contact 
must  be  only  momentary  on  account  of  the  danger  of  overheating  and 
damaging  the  coil. 


Remove  all  wiring  from  switch  terminals;  ground  one  end  of  the 
test  wire  on  generator  frame;  apply  other  end  to  coil  terminals  If 
current  flows,  one  or  more  of  the  coils  are  grounded.  To  determine 
which,  raise  each  of  the  coils  separately  from  the  frame  with  a 
screw  driver  after  loosening  cap  screws.  If  the  ground  Is  removed 
when  one  of  the  coils  is  raised  in  this  manner,  it  will  be  an  in- 
dication that  It  is  grounded  to  the  frame.  Place  insulating  paper, 


TESTING  GENERATOR  IN  GENERAL 


TESTING  GENERATOR  FOR  GROUNDS 


TESTING  FIELD  COILS 


TESTING  FIELD  COILS  FOR  GROUNDS 
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oiled  muslin,  or  mica  between  the  coil  and  frame,  and  after  tight- 
ening cap  screws  test  again.  If  it  is  impossible  to  correct  the 
ground  by  this  method,  it  will  be  necessary  to  remove  the  generator 
from  the  machine,  disconnect  the  coils  from  each  other,  and  try 
each  coil  separately. 

REMOVING  GENERATOR 

Follow  the  procedure  on  installing  fan  belt  Figure  14  for  removing 
the  generator. 

HOW  TO  REPAIR  GROUNDED  FIELD  COILS 


Grounded  field  coils  which  cannot  be  repaired  without  being  removed 
should  be  repaired  by  dissembling  the  generator  and  removing  the 
grounded  coil.  Examination  will  usually  show  where  the  insulation 
is  cut  or  worn  thru.  After  testing  the  coil  and  finding  the  ground, 
insulate  the  bare  spot  and  put  the  coil  back  in  service. 


TESTING  BRUSH  RIGGING  FOR  GROUNDS 


To  test  the  brush  rigging  for  grounds,  disconnect  all  wires  from 
the  brush  terminals  and  remove  the  brushes  from  the  commutator. 
The  brush  must  not  touch  the  rigging  or  armature  support  bracket 
while  making  the  test.  With  one  end  of  the  test  wire  grounded  to 
the  generator,  connect  the  other  end  to  the  brush  holder;  if  the 
circuit  is  completed  the  brush  holder  is  grounded.  Test  each  brush 
holder  in  this  manner. 


TO  REPAIR  GROUNDED  BRUSH  HOLDER 


To  repair  a  brush  holder  that  is  grounded,  it  is  necessary  to  re- 
move it  from  the  rigging  and  install  a  new  fibre  bushing  and  fibre 
washers . 


TESTING  FIELD  COILS  FOR  OPEN  CIRCUIT 


Remove  all  wiring  from  the  switch  terminals.  Attach  test  wire  to 
terminal  on  coil  767,  apply  other  end  of  test  wire  to  terminal  on 
coil  764.  If  current  flows,  the  circuit  is  complete.  If  current 
does  not  flow  there  is  an  open  circuit  in  one  or  more  of  the  coils, 
to  determine  which,  unsolder  the  pig  tails  and  test  out  the  wind- 
ing of  each  separately.  An  open  circuit  is  something  that  rarely 
occurs  within  the  coil  itself,  unless  the  coil  has  been  burned  out 
as  a  result  of  a  bad  ground  or  a  short  circuit.  They  are  more 
likely  to  occur  where  the  pig  tails  are  soldered  together. 

HOW  TO  REPAIR  OPEN  CIRCUIT  IN  FIELD  COILS 

If  the  open  circuit  is  in  the  pig  tail  connections  it  can  easily 
be  repaired  by  resoldering  the  taping,  but  if  the  wire  is  broken 
inside  the  coil,  the  insulation  will  have  to  be  removed,  the  coil 
opened  up  and  the  ends  of  the  wires  joined.  In  such  cases  It  is 
better  to  put  in  a  new  coil,  as  it  would  be  a  difficult  job  to 
open  up  and  rewind  a  coil  in  the  field. 


SHORT  CIRCUIT  IN  COILS 


A  short  circuit  between  the  windings  of  the  field  coils  will  be 
indicated  by  overheating  of  the  coil,  and  low  voltage  when  the 
machine  is  operating  at  a  normal  R.P.M.  If  the  place  where  the 
wires  are  fused  together  is  near  the  surface,    the  insulation  may 
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be  removed,  the  wires  separated  and  insulated  from  each  other.  A 
repair  of  this  kind  is  difficult  in  the  field  and  should  only  be 
attempted  when  new  coils  are  not  available. 

GENERATOR  FRAME  ASSEMBLY 

The  mechanical  construction  of  the  generators  used  on  Kohler  4- 
cylinder  plants  is  such  that  all  parts  are  interchangeable  and 
can  be  replaced  without  any  special  fitting.  This  includes  the 
generator  frame  ,  pole  pieces  ,  armature  support  brae ke t ,  brush  hold- 
ers ,  and  brush  holder  rigging. 

Re-assembly:  After  field  coils  have  been  replaced,  assem- 
ble brush  holder  rigging  to  armature  support  bracket,  with  the 
f Ulster  head  screw  on  the  right  side,  head  up. 

REPLACING  ARMATURE  SUPPORT  BRACKET 

Armature  support  bracket  is  held  in  place  by  four  3/8  inch  cap 
screws . 

Wire  connections:  Single  lead  from  coil  767  (upper  left)  is 
attached  to  the  upper  left  and  the  lower  right  brush  holders.  Ar- 
mature lead  wire  (return)  or  the  wire  on  the  right  hand  side  of 
generator ,  Is  fastened  to  the  two  negative  brushes  ("upper  right  and 
lower  left . ) 

BRUSHES  AND  THEIR  ADJUSTMENT 

The  brushes  must  fit  their  holders 
so  they  are  free  to  move  without 
sticking  or  binding,  yet  not  so  loose 
that  they  will  chatter  or  get  out  of 
alignment . 

The  end  of  the  brush  must  be  sand 
papered  till  it  fits  the  radius  of 
the  commutator  on  which  It  rests. 
After  a  period  of  use  a  gummy  sub- 
stance will  collect  on  the  brushes; 
this  comes  from  the  wearing  of  the 
brushes,  also  from  dirt  and  dust 
drawn  Into  the  generetor.  The  brushes 
may  be  withdrawn  from  their  holders 
and  cleanedwith  gasoline  or  alcohol. 

The  spring  tension  sho  ild  be  suf- 
ficient to  press  each  brush  against 
the  commutator  with  a  uniform  tension. 
It  is  very  important  that  each  brush 
have  an  equal  pressure.  If  one  of 
FIGURH  21  the  springs  istooweak,  the  opposite 

A -SCREWDRIVER  brush  will  have  to  take  more  than  Its 

B-C-AUGE  share  of  the  load  and  sparking  and 

damage  to  the  commutator  will  result.  The  tension  should  not  be 
too  strong  or  It  will  cause  rapid  wear  on  both  the  brush  and  the 
commutator. 

Brushes  should  be  adjusted  wit>^  tool  No.  SS-143,  to  Insure  proper 
angle  with  commutator. 
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ADJUSTMENT  OF  BRUSH  RIGGING  AFP  SPACING  OF  BRUSHES 

The  brush  rigging  is  adjustable.  Its  position  may  be  changed  by 
loosening  the  holding  screw,  advancing  or  retarding  the  brushes 
to  secure  the  most  favorable  cranking  torque  and  generating  effect. 
The  position  of  the  brush  rigging  is  accurately  located  at  the 
factory  and  marked,  and  should  not  be  altered  from  this  position. 
It  is  important  that  the  brush  holders  be  securely  fastened  in  a 
position  at  which  the  brushes  will  be  equally  spaced  around  the 
circumference  of  the  commutator  surface.  A  discoloration  of  every 
third  bar  is  an  indication  that  the  brushes  are  not  equally  spaced. 
A  strip  of  paper ,  the  exact  length  of  the  commutator  circumference, 
divided  into  four  equal  parts,  may  be  placed  on  the  commutator  for 
ascertaining  if  the  brushes  are  equi-distant ly  spaced  from  each 
other . 

The  setting  of  the  brush  rigging  should  be  such  that  the  distance 
between  the  edge  of  the  armature  support  bracket,  to  center  of 
upper  right  hand  brush  holding  screw,  is  never  greater  than  3/4 
to  one  inch. 

SPARKING  AT  BRUSHES 

In  case  sparking  occurs  at  the  brushes,  the  cause  may  be  determined 
by  the  nature  of  the  spark. 

A  red  spark  is  caused  by  dirty  brushes  or  dirty  commutator. 

A  blue  spark  indicates  improper  brush  contact  which  may  be  due  to 
insufficient  spring  tension,  or  a  rough  commutator  surface.  The 
latter  may  be  caused  by  high  mica,  or  low  or  high  bars. 

A  green  spark  indicates  a  loose  armature  lead  which  will  soon 
discolor  the  bar.  As  soon  as  this  condition  is  noted  the  lead 
should  be  resoldered  or  the  wings  peaned  shut. 

Rim  fire  is  a  continuous  ring  of  fire  that  follows  around  the 
commutator,  and  it  Is  caused  by  oil  soaked  mica  which  is  allowing 
the  bars  to  short  circuit  through  the  insulation. 

If  mica  becomes  oil  soaked  and  it  cannot  be  dried  out,  '.t  will 
be  necessary  to  send  the  armature  to  the  factory. 

In  all  cases  where  sparking  at  the  brushes  occurs,  a  remedy  must 
be  applied  to  correct  the  trouble  or  in  time  the  commutator  will 
be  injured. 
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COMMUTATOR 


While  the  commutator  is  part  of  the  armature,  it  is  necessary  to 
consider  it  separately,  for  it  is  here  that  the  current  generat- 
ed by  the  dynamo  is  collected  by  the  brushes  and  forced  out  on  the 
main  line  to  be  utilized  for  light  or  power.  If,  for  any  cause, 
the  operating  conditions  are  not  correct  the  symptoms  will  be  indi- 
cated at  the  commutator  by  the  sparking  at  the  brushes.  (See 
"Sparking  at  Brushes"  page  37.) 


Mlja  is  ised  for  insulation  between  the  commutator  bars.  When 
the  armature  is  constructed  the  mica  is  cut  away  to  a  depth  of 
about  1/32  inch  below  the  surface  of  the  bars.  In  time  the  surface 
of  the  bars  will  wear  down  to  the  level  of  the  mica.  As  the  mica 
is  harder  substnnce  than  copper,  it  forms  ridges  which  cause  the 
brushes  to  jump  and  prevents  them  from  making  good  contact  with 
the  commutator.  If  the  mica  is  even  with  or  projects  above  the 
bars,  it  should  be  cut  away  to  a  depth  of  l/32  inch.  A  hack  saw 
blade  is  a  good  tool  for  this  purpose. 


The  commutator  and  brushes  are  the  only  parts  of  the  generator 
which  are  subject  to  wear,  and  they  must  be  given  the  necessary 
attention  to  maintain  them  in  their  highest  state  of  efficiency. 
Under  proper  conditions  of  cleanliness  and  adjustment,  the  commu- 
tator takes  on  a  mahogany  colored  finish  which  is  highly  desirable 
for  satisfactory  operation. 

As  the  generator  is  cooled  by  means  of  currents  of  air  through 
the  holes  in  the  generator  cover,  It  is  very  necessary  that  the 
plant  be  protected  from  flying  dirt  or  dust  which  would  be  drawn 
into  the  machine,  collect  on  the  commutator  and  brushes  and  cause 
them  to  wear  rapidly.  Dirt,  oil,  gnd  water  are  very  injurious  to 
any  kind  of  electrical  machinery. 

The  only  care  that  the  commutator  should  have  is  to  keep  it  clean. 
Do  not  put  oil  or  other  lubricant  on  It.  Wipe  it  off  with  a  clean 
cloth  occasionally.  If  the  commutator  gets  gummy  or  sticky  It  may 
be  cleaned  with  a  cloth  dipped  in  gasoline  or  alcohol.  Do  not 
operate  after  cleaning  with  gasoline  or  alcohol  till  dry,  as  a 
spark  may  ignite  the  volatile  grses.  Should  the  surface  of  the 
commutator  bars  become  rough,  or  worn  unevenly,  it  will  cause  the 
brushes  to  jump  and  the  lights  to  flicker.  If  the  condition  is 
not  too  serious,  it  may  be  sandpapered  until  smooth;  or  it  may  be 
necessary  to  remove  the  armature,  true  it  up  in  a  lathe,  and  under- 
cut the  mica. 


HIGH  MICA 
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TESTING  ARMATURE 


If  the  field  coils  are  not  at  fault,  and  the  plant  fails  to  gen- 
erate,  the  armature  should  be  tested. 

A  simple  test  to  determine  whether  the  armature  is  the  cause  of  a 
plant  failing  to  generate  when  the  gasoline  engine  is  functioning, 
is  as  follows: 


Remove  the  brushes.  Take 
a  piece  of  flexible  insu- 
lated wire  (#8  drop  cord 
or  heavier)  about  24"  long, 
and  while  engine  is  in 
operation,  touch  the  bare 
ends  of  this  wire  on  the 
commutator.  The  spacing 
of  the  wire  should  be  90 
deg.  or  1/4  distance  on 
face  of  commutator  as  in- 
dicated in  the  picture. 
If  an  arc  is  produced  it 
can  be  taken  for  granted 
that  the  armature  Is  not 
at  fault.     See  Fig.  22. 

If  the  test  shows  the  arma- 
ture to  be  at  fault  It 
should  be  removed,  tested, 
and  repaired  as  instructed 
on    the     following  pages. 

REMOVING  THE  ARMATURE 


FIGURE  22 
Testing  the  Armature 
A    Insulated  Wire 

B     Bare  Ends  of  Wire  on  Commutator 


Remove  the  cotter  pin.  Hold 
armature  from  turning  with 
brake  holder  tool.  Use 
socket  wrench,  to  remove 
armature  nut .  DO  NOT  USE 
an  open  end  or  monkey 
wrench  as  this  may  spring 
the  crankshaft  and  throw 
it  out  of  line. 
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Removing  Generator  Ball 
Bearing 

A  Wire  Accessory 

B  Fan  Belt 

C  Generator  Fan 

D  Armature 

E  Commutator 

F  Bearing  Puller 

G  Generator  Ball  Bearing 

H  Armature  Spacer 
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REMOVING  GENERATOR  BALL 
BEAR  IK  G  FIG^B  25 


FIGURE  24    REMOVING  ARMATURE 


Pig.  23  shows  the  method 
of  removing  the  generator 
ball  bearing  with  a  bearing 
puller.  After  the  bearing 
is  removed  it  should  be 
carefully  washed  and 
examined,  if  worn  exces- 
sively it  must  be  replaced. 
A  worn  race,  cracked  or 
nicked  ball  will  cause  the 
bearing  to  be  noisy.  Grease 
the  bearing  well  with  CG. 
before  replacing.  Grease 
bearing  every  512  hours. 


Note  the  special  tool  which  is  used. 
This  can  be  furnished.  If  required, 
write  for  quotations. 


REMOVING  THE  ARMATURE     FIGURE  24 


The  end  of  the  armature  is  drilled  and  taped  for  two  5/16  x  18" 
cap  screws;  fasten  the  two  long  5/16"  cap  screws  through  the  arm- 
ature puller.  Turning  in  main  drive  screw  will  cause  armature  to 
be  drawn  from  the  shaft. 


Grounds  in  the  armature  are  generally  at  the  top  of  the  coils  next 
to  the  core,  or  between  the  commutator  and  core.  If  a  Centry  Bar 
Tester,  or  similar  instrument,  which  will  locate  the  exact  coll, 
is  not  available,  the  armature  may  be  tested  by  the  following 
method:-Use  a  test  cord  with  a  lamp,  bell,  or  bazzer  in  series  and 
connect  from  battery  terminals  so  as  to  obtain  from  4  to  6  volts. 
Hold  one  end  of  the  test  wire  on  the  armature  core  and  the  other 
end  on  the  commutator.  If  the  armature  is  grounded  the  circuit 
will  be  closed.  To  locate  the  ground,  remove  one  top  lead  from  the 
copper  segments,  turn  the  armature  half  way  around,  and  remove  a 
top  lead  directly  across  from  the  one  which  has  been  removed;  with 
the  test  cord  test  each  half  of  the  armature  for  the  ground.  If 
both  halves  of  the  commutator  are  still  grounded,  the  ground  may 
be  between  the  copper  bars  and  the  lock  ring.  If  only  one  half  of 
the  commutator  is  grounded,  keep  dividing  the  grounds  until  the 
grounded  coil  is  found. 


If  the  ground  Is  due  to  a  break  in  the  insulation,  pry  the  coil 
away  from  the  discs  by  means  of  a  small  titiin  gauged  chisel,  in- 
serted between  the  old  insulation  and  the  disc.  Remove  the  chisel 
and  place  a  piece  of  mica  or  fish  paper  In  the  opening  and  test 
the  coll  again.  If  the  rround  is  removed,  insulate  the  repaired 
spot  with  air  drying  varnish  or  shellac." 

The  coil  leads  can  easily  be  removed  from  the  copper  segments  by 
using  a  blunt  chisel  or  punch  the  width  of  the  slot,  and  a  hammer. 
Do  not  use  a  sharp  chisel  or  punch  to  drive  the  le°ds  out. 


TESTING  THE  ARMATURE  FOR  GROUNDS 


REPAIRING  ARMATURE  GROUNDS 
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Grounds  under  the  commutator  bars  °nd  the  core  next  to  the  lock 
ring  usually  cause  burnt  spots  on  the  ends  of  the  copper  burs. 
They  are  due  to  moisture,  minerals  in  the  ^ica  rings,  and  mineral 
particles  which  m<5y  have  been  in  the  air.  They  are  easily  repaired 
by  removing  the  eight  screws  at  the  end  of  the  armature  and  tal'ing 
off  the  commut°tor  lock  ring. 

After  the  lock  ring  has  been  removed,  examine  the  mica  rings.  If 
a  burnt  spot  is  noticeable,  it  should  be  scraped  off  with  a  knife 
and  replaced  with  a  new  piece  of  mica.  If  the  ground  is  over  the 
entire  front  of  the  armature,  an  entirely  new  mica  ring  should  be 
installed.  Replace  the  lock  ring  and  tighten  the  screws  securely. 
It  may  be  advisable  to  have  the  commutator  trued  up  after  the  lock 
ring  has  fceen  replaced. 


The  armature  may  become  short  circuited  if  it  is  water  or  oil  soak- 
ed, damaged  by  rough  handling,  if  there  is  broken  insulation  be- 
tween coils  ,  foreign  substance  between  commutator  b<3rs,crlf  wings 
of  commutator  bars  are  crushed.  A  short  circuit  will  tend  to  burn 
through  and  will  be  discovered  by  blackened  commutator  bars,  or 
burnt  insulation. 


Colls  which  have  burned  through  must  be  replaced,  the  burnt  in- 
sulation removed  and  replaced  with  new.  Armatures  which  are  oil 
or  water  soal-.ed  must  be  dried  out  or  replaced. 


Remove  a  sufficient  amount  of  insulation  and  wire  to  make  a  good 
soldering  connection.  Solder  securely  and  test  armature  after  it 
has  been  repaired. 


TESTING  THE  ARMATURE  FOR  SHORT  CIRCUITS 


REPAIRING  SHORT  CIRCUITS  IN  ARMATURE 


REPAIRING  OPEN  CIRCUIT  IN  ARMATURE 
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REMOVING  AND  REPLACING  FLYWHEEL,  SPLIT  COVERS,  AND  GENERATOR 

REMOVING  FLYWHEEL 


After  the  armature  has  been 
reir.oved  as  shown  in  Fig.  24 
the  flywheel  may  be  removed 
as  illustrated  in  Fig.  25. 


Before  removing  the  fly- 
wheel, it  is  necessary  to 
remove  the  woodruff  key 
from  the  crankshaft,  the 
armature  spacer,  and  the 
fan  belt.  When  removing 
the  woodruff  key,  do  not 
burr  or  cut  the  groove  in 
which  it  fits  .  If~the  edges 
are  burred,  the  burrs  must 
be  removed  from  both  the 
grooves  and  the  key  before 
the  key  is  replaced.  The 
fan  belt  maybe  removed  by 
loosening  the  fan  holding 
nut  and  permitting  the  fan 
to  drop  lower  in  the  rad- 
iator housing.  This  will 
decrease  the  tension  on  the 
belt  to  such  fin  extent  that 
the  belt  can  be  lifted 
over  the  fan  blades  end  re- 
moved from  the  plant. 

The  flywheel  has  two  holes 
drilled  and  tapped  for  the 


FIGURE  25 


REMOVING  THE  FLYWHEEL 


B 
C 


Flywheel  Puller 
Generator  Pall 
Bearing 


D 
E 
F 
G 


Washer  and  Nut 
Armature  Spacer 
Flywheel 
Woodruff  Key 


special  long  bolts  fur- 
nished with  the  puller, 
tool  No.  SS-170.  These 
holes  should  be  cleaned  of 
all  foreign  particles  be- 
fore the  bolts  are  turned  in.  Turn  the  bolts  in  as  far  as  possible, 
because  if  they  are  held  with  only  one  or  two  threads,  they  may 
break  loose  before  the  flywheel  Is  moved. 

Note  the  armature  spacer,  generator  ball  bearing,  armature  nut 
and  washer  lying  on  the  block  at  the  engine  base.    Fig.  25. 


SPLIT  COVERS   (OIL  RETAINERS) 

After  the  flywheel  has  been  removed  the  split  covers 
posed  as  illustrated  in  Fig.  26. 


will  be  ex- 


The  split  covers  or  oil  retainers,  are  die  cast  metal  so  designed 
and  fitted  as  to  prevent  oil  from  leaving  the  oil  base.  They  are 
held  in  place  by  six  1/4"  cap  screws  and  copper  asbestos  packing 
washers.  Packing  washers  are  used  to  prevent  oil  from  leaking,  out 
the  threads  of  the  cap  screws.  The  split  joint,  (D  Fig.  26)  ia 
kept  oil  proof  by  gaskets.  The  clearance  between  the  crankshaft 
and  the  oil  retainers,  ("A"  Fig.  26)  sh  ould  be  between  four  andsix 
thousandths  Inches,  If  these  covers  are  not  fitted  correctly  there 
will  be  ajL^oil  leak1at  this  point,  and  oil  will  run  from  the  base, 
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FIGURE  26 
SPLIT  COVERS   (FLYWHEEL  REMOVED) 
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Split  Cover  and 
Crankshs  ft 
Wire  Accessory 
Split  Cover 


Joint  between 
Upper  Lower 
Split  Cover 
Crankshaft 
Woodruff  Key 


The  covers  are  fitted  in 
pairs,  the  lower  half  hav- 
ing an  oil  return  notch  or 
drain.  To  test  for  oil 
leak  at  this  point,  remove 
th&  generator,  armature, 
and  flywheel  and  operate 
the  gasoline  engine . 

When  starting  with  hand 
crank  be  careful  when 
cranking.  Regulate  the 
engine  speed  by  hand  to 
about  1000  R. P.M.  If  there 
is  an  oil  leak  at  split 
cover  joint,  or  at  cap 
screws,  it  will  soon  be 
noticeable  and  the  gasket 
can  be  renewed  or  covers 
adjusted  to  overcome  it. 

REPLACING  THE  FLYWHEEL 

When  replacing  the  fly- 
wheel on  crankshaft,  be 
careful  to  have  flywheel 
keyway  line  up  true  with 
key  in  shaft.  Tool  No. 
SS-131  steel  tubing  and 
armature  driver,  tool  No. 
SS-207  should  be  used  to 
drive  flywheel  in  posi- 
tion. 


After  flywheel  has  been  replaced,  replace  the  fan  belt. 

REPLACING  THE  ARMATURE  FIG ■  27 

After  flywheel  and  fan  belts  are  in  place,  replace  armature  spacer, 
and  insert  armature  key;  next  placing  driving  screw  of  armature 
driver  on  end  of  shaft.  The  armature  can  now  be  slipped  on  shaft. 
Carefully  check  that  key  way  in  armature  lines  up  with  key  in  shaft, 
armature  can  then  be  forced  In  rlace  with  armature  driver.  Use 
brpke  (leather  belt  on  bar)  for  holding  armature  and  prevent  It 
from  turning.  Be  sure  armature  is  forced  on  shaft  until  it  Is  tight 
against  armature  spacer.  If  this  is  not  done  the  brushes  will  not 
ride  in  their  proper  path 
on  the  commutator. 

After  armature  has  been 
driven  In  place,  replace 
generator  ballbearing  and 
fasten  with  wnsher  and  nut. 
Use  special  armature  nut 
socket  wrench  for  tighten- 
ing nut.  Lock  nut  with 
cotter  pin. 

Face  of  commutator  must  run 
true.  Factory  limit  on 
this  variance  is  .007  inch. 
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REPLACING  CURATOR  FRAME  ASS^BLY 


After  armature  has  been  securely  fastened  and  checked  for  trueness, 
the  generator  fr^me  can  be  replaced. 

When  mounting  generator  frame  ?11  the  generator  brushes  must  be 
removed  from  brush  holders.  Particular  attention  should  be  paid 
that  commutator  Is  not  damaged    when  replacing    generator  frame. 

Generator  ball  bearing  must  be  entered  true,  generator  frame  should 
just  fit,  and  it  should  not  be  necessary  to  dr^w  or  force  generator 
frp.re  into  position.  When  generator  frame  is  seated  fasten  in 
place  with  eight  3/8"  cap  screws .  Always  replace  generator  screens 
(held  in  place  by  the  lower  cap  screws  on  each  side).  Brush  hold- 
ers and  brushes  should  be  checked  for  alignment  and  setting. 

+o~o*m  iMirs-l  tot*  mue  ortm 
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DIAGNOSES  OF  TROUBLES  AND  THEIR  REMEDIES 

Kohler  Electric  Plants  are  correctly  designed  and  construct- 
ed of  the  best  material  by  skilled  mechanics  under  the  sup- 
ervision of  engineers  who  have  had  years  of  experience  In 
the  construction  of  gasoline  engines  end  electrical  equip- 
ment. Each  plant  is  thoroughly  tested  before  shipment  Is 
made  from  factory. 

If  installed  under  croper  operating  conditions  and  given 
the  care  which  all  machinery  of  this  kind  must  have,  they 
will  give  long,  dependable,  and  economical  service. 

If,  however,  the  plant  Is  not  proper lv  installed  under  con- 
ditions that  are  repsonably  favorable  for  its  operation,  or 
does  not  receive  proper  care,  satisfactory  results  cannot 
be  expected  and  sooner  or  later  trouble  will  be  experienced. 

If  conditions  are  not  right  and  the  plant  is  not  function- 
ing properly,  certain  symptoms  will  appear.  In  the  follow- 
ing pages  are  given  various  symptoms  and  the  causes  that 
are  responsible  for  them  and  the  remedy  to  apply. 

Do  not  proceed  blindly.  If  the  plant  does  not  operate  as 
It  should,  note  carefully  how  it  acts.  Turn  to  the  symptom 
exhibited,  find  the  cause  and  apply  the  correct  remedy.  Re- 
member that  cold  weather,  dirt  in  the  supply  line  strainers 
or  carburetor  jets  ,  water  In  the  gasoline,  fouled  spark  plugs 
or  choked  exhaust  pipe  or  muff ler ,  are  responsible  for  most 
of  the  difficulties  experienced  with  gasoline  engines.  Do 
not  take  the  machine  apart  unti  1  you  have  located  the  trouble . 

Remember  that  a  low  or  Inferior  grade  of  gasoline  will  not 
permit  the  plant  to  start  promptly  during  cold  weather. 


I.  ENGINE  PAILS  TO  CRANK 

Engine  does  not  turn  freely,  due  to:  (1)  pistons  cor- 
roded and  seized;  (2)  water  in  cylinder ;  (3)  crankshaft  out 
of  alignment;  (4)  foreign  matter  between  armature  and  gen- 
erator; <5)  tight  bearings;  (6)  congealed  lubricating  oil. 

II.  ENGINE  FAIL?7  TO  START  FIRING 


1.  Lack  of  fuel.  Failure  of  plant  to  receive  a  supply  of 
fuel  may  result  from  the  following  causes:  (1)  cold  weather, 
particularly  if  low  test  gasoline  Is  used;  (2)  water  in  gas- 
oline; (3 )  no  gasoline  in  the  supply  tank;  (4)  leaky  or  punc- 
tured supply  tank;  (5)  clogged  supply  line,  due  to  dirty 
strainers  in  the  supply  tank  or  carburetor;  (6)  air  leaks 
In  supply  line  connections.  If  main  fuel  tank  Is  not  prop- 
erly vented,  fuel  will  not  be  drawn  freely. 
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2.  Clogged  carburetor.  (1)  sticking  of  needle  valve  in 
the  carburetor;  (2)  excessive  choking,  due  to  sticking, 
rusted  or  bent  valve  or  stem;  (3)  clogged  main  or  compen- 
sating jet,  due  to  foreign  substances  in  fuel.  Avoid  use 
of  varnish"  or  paint  cans  as  fuel  containers. 

3.  Fuel  pump  at  fault. 

4.  Defective  magneto  due  to:  (1)  over-oiling,  which 
causes  dirty  distributor  brushes;  (2)  dirty  rotating  disc; 
(3)  dirty  collector  ring;  (4)  worn  or  improperly  adjusted 
breaker  points;  (5)  loose  or  defective  cables;  (6)  short 
circuit* between  brushes,  caused  ty  crack  in  distributor 
plate;  (7)  burnt  out  armature  or  condenser. 

5.  Defective,  cracked  or  fouled  spark  plugs.  Points  not 
adjusted  to  l/32"  gap. 

6.  Exiessive  choking  due  to:  (1)  bent  or  unadjusted 
choker  valve  stem;  (2)  body  of  choker  out  of  alignment;  (3) 
screw  in  hot  air  manifold  not  removed  in  hot  weather;  (4) 
choker  manifold  out  of  alignment. 

7.  Improper  timing.  Instructions-  for  timing  are  given 
on  page  12.  Check  engine  in  accordance  with  directions 
given. 

8.  Improper  valve  adjustment  due  to:  (1)  worn  or  bent 
push  rods;  (2)  worn  or  broken  rocker  arm  adjusting  screws: 
(3)  broken  rocker  arm  support  bracket;  (4)  sticky  rocker 
arms;  (5)  loose  cylinder  head.  Check  valve  clearance  in 
accordance  with  instructions  given  on  page  24. 

9.  Engine  too  cold,  combined  with  use  of  low  grade  of 
f  ue  1 . 

10.  Water  in  cylinders,  due  to:  (1)  leaky  cylinder  head 
gasket;  (2)  cracked  cylinder  block  or  head;  (3)  condensation 
from  a  long  exhaust  not  fitted  with  a  water  drain. 


III.     ENGINE  STARTS  BUT  MISFIRES 

Causedbythe  following:  (1)  dirty,  defective ,  or  unadjusted 
spark  plugs;  (2)  defect ive  or  crossed  magneto  cables  (firing 
order  is  1-3-4-2 ) ;  (3)  defective  magneto:  (4)  Improper  tim- 
ing (check  timing  in  accordance  with  instructions ) ;  (5)  poor 
compression,  caused  by  scored  cylinders,  leaky  valves,  worn 
or  defective  piston  rings,  leaky  spark  plug  gaskets ,  defec- 
tive cylinder  head.  (6)  tappets  out  of  ad justment, giving  too 
much  or  toe  little  clearance  for  the  valves;  (7)  weak  or 
broken  valve  springs;  (8)  bent, worn, or  sticking  valve  stems: 
(9)  air  leak  between  Intake  manifold  and  carburetor ;  (10) 
water  in  gasoline;  (11)  excessive  lubrication;  (12)  mixture 
too    lean  (main    compensating  jet     or  spray    nozzle  should 
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be  set  in  center  of  venturi  tube;) (13)  choker  valve  caught 
up,  causing  too  rich  mixture;  (14)  water  in  cylinder. 

IV.  ENGINE  BACKFIRES  THROUGH  CARBURETOR 

The  following  are  some  causes  for  backfiring;  ( 1)  cold  motor ; 
(2)  mixture  too  lean,  due  to  clogging  or  Improper  setting 
of  main  compensating  jet;  (3)  poor  grade  of  gasoline;  (4) 
air  leak  between  the  carburetor  and  cylinder  head;  (5)  dirty 
gasoline;  (6)  leaky  or  improperly  adjusted  intake  valves, 
due  to  bent  or  worn  push  rods,  broken  rocker  arm  adjusting 
screws,  bent  or  defective  valve  stems,  excessive  carbon 
deposit  on  valve  seat  or  stem;  (7)  improper  timing  (See 
article  on  timing);  (8)  water  in  gasoline;  (9)  choker  not 
functioning  properly;  (10)  obstruction  in  exhaust  line  due 
to  collection  of  carbon  or  foreign  matter,  frozen  or  con- 
densed water,  or  exhausting  of  gas  into  closed  area;  (11) 
spray  nozzle  not  in  center  of  venturi  tube  or  carburetor; 

(12)  air  leak  from  push  rod  clearance  passage  into  intake 
manifold,  due  to  crack  or  sand  hole  in  casting. 

V.  ENGINE  KICKS  BACK  WHEN  BEING  CRANKED 

This  condition  may  be  caused  by  the  following:  (1)  magneto 
advanced  too  far;  (2)  improper  meshing  of  crankshaft  gears 
and  marking  within  the  letters  "0"  and  "S" ,  which  should 
coincide  with  the  crank  and  cam  gears;  (3)  water  in  cy- 
linder . 

VI.  ENGINE  KNOCKS 

Knocking  in  engine  may  be  due  to  the  following  causes:  (1) 
excessive  carbon  in  cylinders  from  using  poor  grade  of  fuel, 
obstruction  in  exhaust  line,  leaky  piston  rings  or  defective 
spark  plugs;  (2)  magneto  incorrectly  timed;  (3)  connecting 
rod  or  main  bearing  burned  out;  (4)  loose  piston  pin  or 
bushing;  (5)  loose  piston;  (6)  loose  generator  ball  bear- 
ings, due  to  lack  of  lubrication,  wear  or  improper  align- 
ment; (7)  loose  gears  on  crankshaft,  camshaft  or  magneto 
drive  shaft;  (8)  loose  magneto  coupling,  (9)  heavy  overload; 
(10)    weak  spring  in    oil  pump;     (11)  weak  valve  springs. 

VII.  ENGINE  LACKS  POWER 

The  following  may  cause  this  condition:  (1)  mixture  too 
rich,  due  to  obstructions  of  needle  valve,  leaky  float  or 
bent  or  worn  needle  valve  or  axle;  (2)  mixture  too  lean, 
due  to  partial  obstruction  in  gas  supply;  (3)  low  grade  or 
dirty  fuel;  (4)  cold  motor;  (5)  poor  compression;  (6)  ex- 
cessive carbon;  (7)  improper  valve  adjustment;  (8)  choked 
exhaust  pipe  or  muffler;  (9)  defective  or  broken  spark 
plugs;  (10)  defective  magneto;  (11)  weak  or  broken  valve 
springs;     (12)    bent  or  sticking  valve  stem  or  rocker  arm; 

(13)  lack    -of  lubrication    because    of  no  oil,  oil  lines 
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clogged  or  pump  not  operating;  (14)  tight  bearings;  (15) 
carburetor  lever  adjusted  so  as  to  run  plant  slowly. 

VIII.  GOVERNOR  SURGES 

This  may  be  due  to  the  following  causes;  (1)  partial  ob- 
struction in  the  gas  supply;  (2 )  cold  motor ;  (3)  leak  between 
carburetor  and  cylinder  head;  (4)  governor  irechanism  stick- 
ing or  out  of  line . 

IX.  UNIT  RUNS  BUT  FAILS  TO  GENERATE 


Test  for  the  following:  (1)  poor  brush  contacts  on  the 
commutator,  due  to  dirty  commutator ,  s ticking  or  worn  brushes 
or  high  mica  between  bars;  (2)  open  circuit  in  the  internal 
wiring  system;  (3)  open  circuit  in  field  coils. 


X.  LIGHTS  FLICKER  AT  NORMAL  SPEED 

The  following  are  causes  for  this  coniition:  (1)  dirty 
or  rough  commutator  ;  (2)  sticking  or  tight  brushes;  (3)  high 
mica;  (4)  faulty  ignition  due  to  defective  spark  plugs  or 
defective  magneto;  (5)  high  or  low  commutator  b^rs;  (6) 
clogged  muffler;  (7)  valves  out  of  adjustment;  (8)  not 
enough  ventilation;   (9)  irregular  load. 

XI.  LOW  VOLTAGE 


(1)  Cold  rotor;  (2)  speed  too  low,  due  to  carburetor  op- 
erating lever  not  being  adjusted  properly;  (3)  excessive 
back  pressure  in  exhaust  line,  due  to  muf f ler  being  clogged 
with  carbon;  (4)  binding  or  sticking  condition  In  governor 
mechanism  preventing  throttle  va lve  from  moving  freely;  (5) 
overload,  short  circuit  or  ground. 


XII.  ENGINE  RUNS  TOO  FAST 

(1)  A  sticky  or  binding  condition  of  throttle  valve  mec- 
hanism preventing  the  governor  from  riving  accurate  con- 
trol;  (2)  carburetor  throttle  lever  not  adjusted  properly. 

XIII.  ENGINE  OVERHEATS 


This  may  be  caused  by  the  following:  (1)  lack  of  water  in 
radiptor;  (2)  poor  circulation  in  radiator  due  to  deposit 
of  mineral  scale  (this  scale  may  be  removed  from  radiator 
by  use  of  a  solution  of  sal  soda  and  water  and  flushing); 
(3)  fan  belt  slipping  cr  fan  blades  bent;  (4)  excessive 
carbon,  causing  pre-ignltion;  (5)  improper  timing;  (6)  lack 
of  lubrication. 
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XIV.  PISTONS  PUMPING  OIL 

This  may  be  due  to:  (1)  leaky  valves;  (2)  oil  level  too 
high;  (3)  piston  rings  sticky,  broken  or  ineffective,  due 
to  loss  of  tension;  (4)  cylinder  walls  scored  or  worn;  (5) 
rings  fit  too  loosely  In  pistons ;  (6)  oil  dip  of  connecting 
rods  too  gre^t;  (7)  poor  quality  of  oil  or  dilution  of  oil 
by  fuel;  (8)  defective  ignition,  either  spark  plug  or  mag- 
neto; (9)  oil  soaked  magneto  cables  causing  defective  in- 
sulation and  ignition  leaks;  (10)  air  or  oil  leak  from  push 
rod  clearance  passage  Into  intake  manifold;  (11)  oil  leak 
around  intake  valve  guides. 

XV.  ENGINE  RUNS  TOO  SLOW 

This  condition  may  be  due  to:  (1)  mlsad justment  of  throttle 
arm  to  carburetor  feeding  insufficient  gas;  (2)  poor  com- 
pression; (3)  retarded  spark;  (4)  defective  ignition;  (5) 
obstruction  in  gas  supply. 

XVI.  LACK  OF  FUEL 

This  may  be  due  to:  (1)  storage  tank  empty;  (2)  air  leak 
In  supply  pipe  or  connection;  (3)  too  gre^t a  gasoline  lift; 
(4)  fuel  pump  defective. 
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XA  5222" 
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XA  5233 
XA  5234 
XA  5235 


XA5I32 
XA  5236 
XA  5237 
XA5I67 
XA  5238 
XA  5239 
XA  5240 


VALVE  I 
SPRING  I 
SCREW  3 


XA  5254        GASKET  2 
XA  5233  VALVE 
XA  5234        SPRING  I 

SCREW  3 
WASHER  3 


XA  5175  CONNECTOR  I 


SLEEVE  I 

NUT  I 

SCREEN  I 

GASKET  I 


%  ' 

SCREW  3 

XA  5248 

XA  5249 

SPRING  2 

XA  5250 

CAP  2 

XA  5251 

GASKET  1 

XA  5046 

WASHER  I 

XA  5252 

SCREW  I 

XA  5253 

LINK  1 

XA  5232   FUEL  PUMP  ASSEMBLY 
FUEL  PUMP 
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XA  5294  SCREW  I 
XA  5295  WASHER  I 
XA5I77       NUT  I 


XA5I76  SLEEVE 
XA5I75  CONNECTOR 
XA  5296  WASHER  I  

XA  5297  SCREEN  I 


XA  5296      VALVE  I 


XA  5299  GASKET  I 

XA  5300      BODY  I 
i 

XA  5046  WASHER  I 
XA5I63    SCREW  I 

XA  530I  PLUG 
XA  5296  WASHER  2 
XA  5302  PLUG 


X A  5294  SCREW  I 
XA  5295  WASHER  I 


XA  5303    COVER  I 


XA  5296  WASHER  I 


XA  5304     FLOAT  I 


XA  5305  AXLE  I 
XA  5306  LEVER  T 
XA  5307  PIN  I 
XA  5308  SHAFT  I 
XA  5309  ASSEMBLY  |J 

XA53I0   SCREW  2 


XA53II     VALVE  I 


XA  5040      PLUG  I 


XA  5046  WASHER  1 


XA5I63    SCREW  I 


XA53I2  WASHER  2 
XA53I3        JET  I 
XA53I4        JET  I 
XA53I5  ASSEMBLY  I 
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XA  53 /y 
XA  5380 
XA  5381 
XA  5382 
XA5I32 
XA  5383 
XA5I35 
XA  5384 
XA  5385 
XA  5386 
XA  5387 
XA  5388 
XA  5389 
XA  5390 
XA  5385 
XA  5390 
XA  5131 


XA  5132 
XA  5389 
XA  5388 
XA  5391 
XA  5392 
XA  5384 
XA5I35 
XA  5383 

XA5I32 
XA  5382 
XA  538I 
XA5379 
XA  5394 
XA  5395 
XA  5396 


BUSH  NG 
LEAD 
NUT 
NUT 
WASHFR 
WASHER 
SCREW 

BUSHiNG 
BRACKET 
COIL 
SCREW 
NUT 
WASmER 
SCREW 
BRACKET 
SCREW 


XA  5397 


SWITCH  I 
SCREW  I 
WASHER  I 
SCREW  I 
WASHER  I 
NUT  I 
ONDENSER  I 

L 


XA  5402     EUSE  2 

XA  539V  WASHER  I 

XA  5398  SCREW  I 

XA  538I  NUT  I 

XA  5403  SWITCH  I 

XA5404  WIRE  I 

XA  5405  SWITCH  M 


XA  5406    ',W  * i'FMBtY  I 

MANUAL  SWITCH 
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PARTS  LIST 
FOR 

STANDARD  HODEL  E  KOHLER  LIGHT  PLANT  ASSEMBLY 


SYMBOL  IDENTIFICATION 
CH  -  Champion  Spark  Plugs  SC  -  Swi tzer-Cummins  Co.  -  Fans 

AC  -  Spark  Plugs  and  Fuel  Pump  UA  -  United  Air  Cleaner  Co. 

A8  -  American  Bosch  Magneto  Corp.  Z  -  Zenith  Carburetor  Co. 

NO  -  New  Departure  -  Bearings  X  -  Kohler  Co. 


Part 

Name  and  Description 

Approx. 

Pr  Ice 

Pa  ere 

No 

of  Part 

Otv. 

Weight 

Each 

No. 

XA 

5000 

Bearing,  front  camshaft 

K-A-519 

1 

l/2# 

§  1.10 

52 

XA 

5001 

Bushing,  magneto  drive 

shaft  -  K-A-631 

1 

4 

pes  . 

i# 

.70 

52 

XA 

5002 

Pin,  magneto  shaft  bearing 

K-A-798 

1 

200 

pes. 

i# 

.03 

52 

XA 

5003 

Pin,  camshaft  bearing 

K-A-797 

2 

XX 

.03 

52 

XA 

5004 

Nut.   castle  3/8"  NP 

9 

64 

pes . 

i# 

.  03 

XA 

5005 

Stud,  crankshaft  bearlnc 

K-A-527 

8 

20 

pes . 

i# 

.05 

52 

XA 

5006 

Cat),  crankshaft  bearincr 

front  -  K-A-525 

1 

l/2# 

.30 

52 

XA 

5007 

Tee.  oil  line  dash 

assemblv  -  K-D-2516 

1 

5 

pes . 

i# 

60 

52 

XA 

5008 

Shims,  crankshaft  front 
bearine  .002  -  K-A-549 

10 

XX 

03 

5? 

XA 

5009 

Shims .  crankshaft  front 

bearlncr  .008  -  K-A-548 

4 

XX 

03 

XA 

5010 

Shims,   crankshaft  front 

U^l  4iUO   %        vX    Ullfkullul    w       XX    wil  \J 

bearlntr  .094  -  K-A-547 

2 

43 

pes . 

i# 

03 

52 

XA 

5011 

TaDDet     ol  1  nuTrrn  —  K— A  — 

1  Cl  L/^u  1/  |       w  X,  .X,           VXJI1LJ               XV  i» 

573 

1 

5 

pes . 

i# 

<JC* 

XA 

5012 

Bearing,  crankshaft 

rear  -  K-A-515 

1 

3 

pes . 

i# 

.80 

52 

XA 

5013 

Bearing,  camshaft  rear 

K-A-520 

1 

5 

pes . 

i# 

.80 

52 

XA 

5014 

Bushing,  valve  tappet 

K-A-545 

8 

7 

pes . 

i# 

.15 

XA 

5015 

Cross,  oil  line  - 

assembly  -  K-D-2517 

1 

3 

pes . 

i# 

.70 

52 

XA 

5016 

Pins,  dowel  3/l6"x5/8" 

K-A-761 

2 

XX 

.03 

52 

XA 

5017 

Bearing,  crankshaft 

front  -  K-A-l-513 

1 

3 

pes . 

i# 

.72 

52 

XA 

5018 

Nut,  oil  line  split 

K-A-610 

1 

50 

pes. 

i# 

.10 

52 

XA 

5019 

Cap,  crankshaft  bearing 

rear  -  K-A-526 

1 

3/4# 

.25 

52 

XA 

5020 

Block,  cylinder  - 

assembly  -  K-A-l-501 

1 

624# 

52.00 

52 

XA 

5021 

Plug,  casting 

vsdyinh  -  1"  -  K-A-806 

4 

60 

pes . 

— e 

i# 

Thnr 

.03 

52 

atfrom  J 

Di3Wfiff0*>2fi0j^|.  i 
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Part 

Name  and  Description 

Approx 

Price 

Page 

No. 

oi  fan* 

y^y  ■ 

Weight 

T?q  r*  Vi 
JLaoiX 

XA 

5022 

Qfiirt      ^ /ft"    -    Ifi  onH 

OuUUy     O/D               Iv  cLXlU 

24x1-3/16"  NC  NP 

xv   A  OoO 

Ct 

26  pes .1# 

BP 
oc 

Aft 

BOPS 

no  a  Is*  a  +"       \ai  g  for*    won  1  f  H 
VJCLO         u  f     mq  Uol      I  ileal  1 11  U  J.U. 

X\-A~000 

•K 
\J 

XX 

OR 

Y  A 
Aft 

B0P4 

xr   V    Q*^  —  1 

Q 

70  pes. 

1# 

Y  A 

BDPB 

UaaVion        T  r*/*  lr    ^               —     y_ Y  — 
WRSflQr  |     JjOCK    O/O            A.  A 

o  / 

XX 

•  uo 

YA 

BOP  6 

Screw,  flat  hd.  #8x3/8" 

JNO         xv  A   O  X-"X 

A 
*! 

XX 

RP 
0*c 

YA 

AA 

SO?  7 

LjH3 k©  o  |   spiiu  ouvor  juxnu 

A.    A    w  (  57 

o 

Ct 

xx  set 

O<0 

YA 

BO?  3 

Screw,  hex.  cap  l/4"x  5/8" 

WO        IV  A  o  ± 

j.'t 

69  pes. 

XX 

1# 

YA 

Aft 

ROPQ 

Washer,  packing  l/4" 

YA 

AA 

Cover,  rear  split  -  up- 

5/8# 

p©r  ana  lower       xv  a  ooo 

Ct 

.  DO 

YA 
Aa 

W  vw  X 

Gasket,  rear  split  cover 

p 

XX 

.  uo 

YA 

S03P 

O  Wm 

oil lms  ,   cranKsnai  u  rear 
oeanng  «uy^  -  x\-a-dou 

o 

Ct 

30  pc  s  . 

1# 

.  uo 

CO 

0<S 

YA 

Aft 

5033 

QVi  1  ma        p  t»q  nVa  Vi  a  'f*  t~  t»odt*» 
OlllinS  ,     UX  allxvollcll  u    X  ocLI 

Dearing   . uuo  —  r-a-ooi 

XX 

.  uo 

CO 

0<S 

XA 

5034 

OXlXITlo  ,     OX'tulKoual  L    X  oal 
hpDT'1  n  rr      OOP    -   Tf-  A  -RSP 

1  0 

1U 

XX 

.  uo 

BP 

XA 

5035 

O  vi 1 X  Is  ,      »  »  XX  O      aV>  ^Coo  Ul  jf 

XV    U    w  c  ^ 

1 
X 

30  pes. 

1# 

1  B 

BS 

oo 

XA 

5036 

Sct*qw  .  hex .    cad  3  /8y2" 

mp   _  ir-X-7-3 

p 

13  pes . 

1# 

OS 

XA 

5037 

Qpfpw     hftir      rart  ^  /ft"  v3  /4" 

\Tp     _  ir_Y_7_Q 

JMw           XV    A     /  O 

ft 

26  pcs.l# 

.  uo 

oo 

XA 

5038 

ouppuru ,    raaia tor 

6-3/8# 

JV  xv   O  (O 

X 

O  •  J.U 

OO 

XA 

5039 

riug,   cy iinuor  casuxixg 

i  fir  crp    -  IT- A  -fiRl 

1 

X 

200  pes. 

1# 

.  uo 

oo 

J\JX 

B040 

irxu.g,  pipe  xieaaxess 

XV    A     (O     X  / 

iJ 

142  pes. 

1# 

.  uo 

XA 

5041 

Plot-**       noma     —  V—l^lAQO 

1 
X 

18  pes. 

1# 

o  ou 

oo 

XA 

AA 

B042 

ocrew ,  an ve 

V-Y  —A  7  _c> 

xv   A   D  f  o 

XX 

.  Uo 

oo 

XA 

5043 

Gasket,  spark  plug  - 

A.  "A—  D  fO 

A 

XX 

.  (JO 

oo 

XA 

5044 

Pi  n  tro       qno r»Lr    A P  nr> 
rxu^a  ,    opm  k  iiL*    o  i o  ux 

CK-7 

A 

5  pes  . 

1# 

.  DO 

B^ 

oo 

XA 

5045 

.^P.PfiW      VlflT       fnn    S/]fiw  t 

Uvi  Cn  ,      HuA  •       O  CI          lJ  /  Xv  A 

1"  N  n     -  K-X-fi-7 

1  R 
xu 

33  pes. 

XX 

1# 

•  uo 

XA 

5046 

XV     A     £f  X  X 

•  UO 

XA 

5047 

Screw,  hex.  cap  3/8"xl" 

N.C.  -  K-X-7-1 

12 

22  pc  s . 

1# 

.03 

XA 

5048 

Bracket,  magneto  support 

K-A-676 

1 

2# 

.55 

53 

XA 

5049 

Screw,  fill.hd.   -  K-A-759 

3 

29  pes. 

1# 

.05 

53 

XA 

5050 

Pins,  dowel  l/4"x5/8"  - 

K-X-56-1 

2 

122  pes. 

1# 

.03 

53 

Lb.  +As  required        Off^Ciefrggr  100  Pes. 
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Part 
No. 


Name  and  Description 
of  Part 


Qty. 


Approx, 
Weight 


Price 
Each 


XA  5051 
XA  5052 

XA  5053 

XA  5054 

XA  5055 

XA  5056 

XA  5057 
XA  5058 
XA  5059 

XA  5060 

XA  5061 

XA  5062 

XA  5063 
XA  5064 

XA  5065 
XA  5066 
XA  5067 

XA  5068 

XA  5069 

XA  5070 
XA  5071 

XA  5072 

XA  5073 

XA  5074 

XA  5075 
XA  5076 
XA  5077 
XA  5078 
XA  5079 

XA  5080 

XA  5081 

XA  5082 

XA  5083 

XA  5004 


Cover,  gear  -  K-D-521 
Gasket,  gear  cover 

K-A-650 
Screw,  hex.  cap  5/16"  x 

2-  1/4"  NC  -  K-X-6-3 
Screw,  hex.  cap  5/16"  x 

3-  3/4"  NC  -  K-X-6-4 
Cap,  starting  crank  hole 

K-A-598 
Studs,  cylinder  head 

5/16"  x  3-7/8"  NC  NP 

K-A-557 
Gauge,  oil  -  K-A-584 
Shaft,  cam  -  K-A-506 
Key,  Woodruff  #9  -  K-A- 

45-1 

Spring,  camshaft  thrust 

plug  -  K-A-592 
Plug,  camshaft  thrust 

K-A-591 
Washer,  camshaft  thrast 

K-A-590 
Gear,  camshaft  -  K-A-523 
Washer,  camshaft  lock 

K-A-633 
Nut,  cam  -  K-D-3576 
Flywheel  -  K-5272 
Key,  Woodruff  #128  -  K-X- 

47-1 

Spacer,  generator 

K-A-661 
Key,  Woodruff  #127 

K-X-46-1 
Bearing,  ball  -  ND-7505 
Washer,  lock  nut  - 

K-A-663 
Nut,  Castle  7/8"  NP 

K-A-662 
Pin,  cotter  1/8" 

K-X-37-1 
Jaw,  starting  crank 

K-D-597 
Slinger,   oil  -  K-D-3583 
Gear,  crnnkshaft-  K-A-52: 
Shaft,  crank  -  K-A-505 
Pan,  generator  -  K-K-833 
Shirs,  connecting  rod 

.063  -  K-A-617 
Shirks,  connectinr  rod 

.008  -  K-A-G18" 
Shims,  connecting-  rod 

.002  -  K-A-619^ 
Nut,  Castle  5/16"  NF 

K-X-86-1 
Pin,  cotter  l/l6"x^" 

K-X-36-2 
Bearing,  connecting 
rod  -  KiA-1-517 


li" 


1 
1 
7 
2 
1 

11 

1 
1 

3 

1 

1 

1 
1 

1 
1 
1 

1 

1 

1 
1 

1 

1 

2 

1 
1 
1 
1 
1 

8 
16 
32 

8 


8-l/2# 

192  pes.  1# 

18  pes.  1# 

11  pes.  1# 
4  pes .  1# 

12  pes.  1# 

19  pes.  1# 
4-l/4# 

110  pcs.l# 

80  pcs.l# 

58  pes.  Iff 

22  pcs.l# 
2# 

42  pcs.l# 

l/2# 

31# 

25  pes.  1# 

5/S# 

32  pea.  1# 
3  pc  s  .  1# 

54  pes.  1# 

9  pes.  1# 

XX 

l/2# 

10  pcs.l# 

3/4# 
12|# 

2# 


^rod-K-A 


148  pes. 

XX 
XX 

86  pc  s . 

XX 

3  pes 


1# 


1# 


1# 


□  rigira1 


$4.20 
.05 
.03 
.05 
.20 

.03 
.10 
6.25 

.03 

.03 

.10 

.15 

2.20 

.03 

.60 
5.10 

.05 

.30 

.05 
2.05 

.05 

.15 

.03 

.80 
.05 
1.15 
17.30 
.95 

.03 

.03 

.03 

..03 

.03 

.90 


1  frsn 


Digitizes^- 
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Part 

Name  and  Description 

Appr ox 

• 

ri  xoe 

rage 

No. 

ox  r8.ru 

H^y  ■ 

Weight 

IjclOII 

XA 

5085 

Ring,  comp.   -  Std. 
V  r  or   oversize  see 

R4.A9      RdAft      S4.R4.  *mrt 

5485)  -  K-A-826 

IP 

XX 

^  IS 
HP     •  -LO 

Rfi 

XA 

5086 

11  1.1k  j       wJL  X              O  L>  d  1 1  Li  a.  A  U. 

f  T? f**lT*      A  TTO  T>  Q  1  7P      Q  A  A 
^  17  Ul       v  Vol  OILC      O  O  \J 

Rdftfi  onH 

UTUU  ■      UTIU  1  f      ulOO  CUIU 

5489)    -  K-D-2448 

4 

XX 

ow 

XA 

5087 

5478)   -  K-D-508 

4 

3/4# 

1  PR 

Rfi 

XA 

5088 

fie  Oel lllal  ;     pXS  L-  vJil    p  XII 

IV     U  JUU 

Q 
O 

XX 

.  wo 

RR 

XA 

5089 

TT-A -RIP 

4 

19 

pes . 

Mi 
Xff 

.  XO 

Rfi 
OO 

XA 

5090 

r  XII  9     pio  U  Oil           0  UculUcLx  U 

\ r  ox    uvoi  0  x  ze  see 

o*±  I  57  p    OrtOW   oc  QrtOX/ 

XV    a  OXO 

4 

11 

pes. 

j-W 

.  XO 

Rfi 
OO 

XA 

5091 

nooy  0  onnec Xy xng       iva-uu  f 

4. 
*x 

3/4# 

X  .  DO 

Rfi 
OO 

XA 

5092 

DUXbSf    woixiieo  i»  xng   1  uu 

IV    A     tJ  W  X 

a 
o 

30 

pes . 

Xff 

DR 

Rfi 
OO 

XA 

5093 

T?  nH       r*  r^nn  opt"  Intr    0  a  a  aymVi  T  tt 

I\  \JKJL  p      O  UI  LLl  O  Lv  U  XI Ik,  aOooIIlUlV 

XV    A     X     OU  1 

4 

l-l/4# 

p  An 

Rfi 
OO 

XA 

5094 

ft  A    X  OOO 

X 

12 

pes . 

1  R 
•  XO 

RR 
OO 

XA 

5095 

Wilt1      nil    11  n  a    -   TT-A  -fil  fi 
in  u. u  y    vjxx    xxiie        x\  a  010 

35 

pes . 

■Lff 

OR 

XA 

5096 

rjioowi   ox x  line       j\  a  00/ 

Q 

20 

pes . 

~\M 
-L# 

•  xu 

Oo 

XA 

5097 

Wnt*      Viatt      R  /lfiw  WT? 
in  u.  u-  f  xie  a  •    0/  xo  iNr 

1T-Y-RP  -1 
L   A    Oc  X 

on 

118 

pes . 

i-ff 

•  uo 

XA 

5098 

aj.  111  f   x       no!         n  •  n  • 

K-A-533 

XV    A  W*— ' 

4 

5 

pes . 

Xff 

•  TtO 

RR 

XA 

5099 

STifi'Tt'     T^rtolrAT*   0  -PTn  — 

hJXXCt  X   1/ £      X    U^/AQi       CLX  ill 

K-A -1-537 

XV    A      JL      sJ*-s  I 

X 

2 

pes . 

IS 

1    i  R 

RR 
OO 

XA 

5100 

Rt1  q  f*  Va  +"       T»  rv*lfAT*    onm    <l  VlA  f*  +" 

LJX  Qv  i\o  U  •      A   UVIVu  X       CLX  111     O  iiCLX.  U 

csntflr   -  TC-A-53Q 

1 

X 

4 

pes . 

1^ 

J-7f 

RR 

RR 
OO 

XA 

5101 

Rii  r  ri  5  rt         t»      Vat*    n  T*m  — 

UUgllXUgy      X  UV/  IVUI       CLX  111 

TT-A  -RAP 

XV     A  »J*±fc< 

o 
o 

32 

pes . 

nc 
.  uo 

Do 

XA 

5102 

Ovi  ew  ^   x  uti  ivex    ux  m 

Q 

a 

34 

pes . 

If 

.  1U 

OO 

XA 

5103 

Oyl  -U1K  ^    X  IA/Kvi     oLX  in 

IT-  A  -RdO 

XV    a  O^rvy 

o 
c, 

106 

pes . 

xf 

.  UO 

cn 
OO 

XA 

5104 

waoiior ^  rooitex  six  in  spacing 

XV    A  <JT±X 

c 
u 

78 

pes. 

.  UO 

OO 

XA 

5105 

oxxclx        x  uuKor  ai  in 

o  a  a  amV\  1  tt    —    V— A— Q_^'^f7 
aHaoinOiy        A  A        oo  / 

1 

2 

pes . 

Iff 

1 . 45 

58 

XA 

5106 

nuuo  y    puan       x\  Lf  ouu 

Q 

O 

8 

pes . 

1# 

XA 

5107 

rn  q  nno  4-          Tin  I  TTA       _     tr  _  A  —  c>  *^ 

xappet*^  vaive       i\  A  o^o 

Q 
O 

5 

pes  . 

1# 

.oU 

58 

XA 

5108 

1  LIU  C3  j     u  x  x    p  ujiip 

K-A-l-611 

1 
X 

10 

pes . 

xf 

.ou 

c;  Q 
OO 

XA 

5109 

Bracket,  rocker  firm 

o     off    _    onH     _    If— A— ^^fi 

5 

pes . 

1# 

.80 

58 

XA 

5110 

Ar in,  rocker  -  L.H. 

K-A-534 

4 

6 

pes . 

1# 

.40 

58 

XA 

5111 

Arm,  rocker  assembly  (with 
bushing)  R.H. 

K-A-l-533 

4 

5 

pes . 

.45 

58 

XA 

5112 

Arm, rocker  assembly  (with 

bushing) L.H.  K-A- 1-534 

4 

5 

pes  . 

1# 

.45 

58 

xxOv' 

Digitized  by 


ai^COO  Pcs.lper  Lb. 
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UNIVERSITY  OF  CALIFORNIA  - 


S2  —  KOHLER 


KOHLER  COMPANY 


Part 

Name  and  Description 

Approx. 

Price 

Page 

No 

of  Part 

Qty. 

Weight 

Each 

No. 

0  1  lO 

Stud,  5/16"  x  2-5/8" 

i# 

NC  &  NF  -  K-B-897 

3 

18 

pes . 

$  .05 

60 

Y  A 

O  1  If 

Head,  cylinder  -assembly 
complete  -  K-K-2-502 

1 

20-l/4# 

17.25 

60 

VA 
AA 

OJ.10 

Gasket,  exhaust  manifold 

front  -  K-A-695 

1 

100 

pes . 

i# 

.05 

60 

Y  A 
AA 

OllO 

Manifold,  exhaust-  K-5451 

1 

4-7/8# 

1.40 

60 

V  A 

AA 

Oil/ 

Gasket,  carburetor  flange 

K-A-657 

1 

XX 

.05 

60 

Y  A 
An 

Olio 

Key,  valve  spring 

i# 

K-A-532 

8 

107 

pes . 

.03 

60 

Y  A 

AA 

ci  in 
OllJ 

Retainer,  valve  spring 

K-A-531 

8 

100 

pes . 

i# 

.03 

60 

YA 

Springs,  valve  -  K-A-530 

8 

22 

pes . 

i# 

.05 

60 

YA 
AA 

O  X£J  1 

Valves,  intake  -  K-D-529 

4 

10 

pes . 

i# 

.30 

60 

Y  A 

AA 

O  xc,6 

Valves,  exhaust  -  K-S-120 
Head,  cylinder  (with 

4 

10 

pes. 

i# 

.60 

60 

Y  A 
AA 

valve  guides  )K-A-l-502 

1 

18^ 

13.65 

60 

AA 

CI  OA 

Guides,  valve  stem 

K-A-528 

8 

O 

pes . 

i# 

.15 

60 

Y  A 
AA 

or 

OlcO 

Washer,  copper  3/8" 

K-D-972 

2 

XX 

.05 

60 

AA 

cine 

Studs,  exhaust  man.3/8"x 
2-5/8"  NC  -  K-A-558 

2 

lO 

pes . 

i# 

.03 

60 

YA 
AA 

Nut,  exhaust  man.  stud 
3/8"  N.C.  brass 

K-A-559 

2 

41 

pes . 

i# 

.05 

60 

Y  A 

AA 

R1  9fl 

Gasket,  cylinder  head 

K-A-649 

1 

5 

pes . 

i# 

.40 

60 

Y  A 
AA 

O  l^S  c/ 

Gasket,  exhaust  manifold 

center  -  K-A-696 

1 

63 

pes . 

i# 

.05 

60 

Y  A 
AA 

o  lO  u 

Gasket,  exhaust  manifold 

-  rear  -  K-A-697 

1 

82 

pes . 

i# 

.05 

60 

Y  A 
AA 

O  lv  1 

Screw,  Rd.Hd.  Mach.  #8x 
3/8"  NF  -  K-X-51-12 

3 

XX 

.03 

Y  A 
AA 

O  ±Otj 

Washer,  Lock  3/16"  - 
K-X-19-1 

14 

XX 

.03 

Y  A 
AA 

O  lOO 

Plate,  exhaust  manifold 

K-5452 

1 

11 

pes . 

i# 

.05 

60 

Y  A 

Nut,  wing  5/16"  NF  - 

K-A-589 

2 

51 

pes . 

i# 

.03 

62 

XA 

5135 

Screw,  Rd.Hd.  Mach.  #10  x 
1/2"  NF  -  K-X-50-1 

7 

XX 

.03 

YA 

Art. 

Gasket,  cylinder  head 

cover  -  K-A-653 

1 

72 

pes . 

i# 

.05 

62 

YA 
An 

<j  -to  f 

Manifold  -  assembly 

K-5519-M 

1 

2# 

3.40 

62 

Y  A 

O  J.OO 

Handle,  choker  valve 

K-B-920 

1 

82 

pes . 

i# 

.05 

62 

Valve,  choker  assembly 

K-5525 

1 

31 

pes . 

i# 

.25 

62 

XA 

5140 

Manifold  -  choker 

K-5521-1 

1 

l-3/4# 

2.45 

62 

XA 

5141 

Plug,  cylinder  casting 
1-1/8"   -  K-A-806-A 

1 

50 

pes. 

i# 

.05 

62 

XA 

5142 

CaD,  oil  filler 

K-A-621 

1 

4 

pes . 

i# 

.15 

62 

XA 

5143 

Cover,  cvlinder  head 

^K-A-511  i 

1 

5-] 

■  1^9. 

62 

'ed  -M-Price  "per  100  Pes. 

UNIVERSITY  OF  CALIFORNIA 


+As  required 


PARTS  SECTION 


KOHLER — 83 


Part 

Name  and  Description 

Approx 

• 

Price 

Page 

No. 

of  Part 

Qty. 

Weight 

Each 

No. 

XA 

5144 

Nut,  wing  1/4"  NC 

§   .  05 

UA -AC -1782 

1 

89  pes. 

1# 

62 

XA 

5145 

Filter  and  cover 

5/8# 

UA -AC -1779 

1 

6  . 50 

c  o 

o2 

XA 

5146 

Bowl,  air  cleaner 

UA-AC-1778 

1 

5/8# 

o .  50 

62 

XA 

5147 

Clamp,  air  filter 

TT  A       fl  rt       T  TT  QQ 

1 

cU  pCS • 

1# 

AO 

XA 

5148 

Screw,  fill.  hd.  #12  x 
5/8     NC   -  K-X-52-25 

I 

119  pes. 

Iff 

.  Uo 

CO 

XA 

5149 

Filter,  air  -  assembly 

(H40-12145) 

i     n   /a  11 

l-l/4# 

UA -AC -1788 

1 

10.00 

62 

XA 

5150 

Washer,  oil  pump  spring 

1# 

K-D-566 

2 

61  pes. 

.  03 

64 

XA 

5151 

Plunger,  oil  pump 

3/8# 

K-D-564 

1 

.40 

64 

XA 

5152 

Washer,  ball  retainer 

K-D-yyo 

1 

188  pes . 

1# 

.  uo 

o4 

XA 

5153 

Plug,  oil  pump  passage 

v   t\  n  n  c 

1 

lo  pes . 

1# 

64 

XA 

5154 

Spring,  oil  pump  plug 

K-D-565 

1 

22  pes. 

1# 

.05 

64 

XA 

5155 

Ball,  oil  pump  outlet 
1/2     -  K-D-624 

1 

54  pes. 

1# 

.  03 

64 

XA 

5156 

Ball,  oil  pump  inlet 
3/8"  -  K-D-623 

1 

137  pes. 

1# 

.  03 

64 

XA 

5157 

Tee,  compression  - 

K-D-227 

1 

21  pes. 

1# 

.20 

64 

XA 

5158 

Plug,  oil  pump  lead 

K-D-588 

1 

49  pc  s . 

-i  » 
1# 

.  15 

Z?  A 

64 

XA 

5159 

Nipple,  oil  pump 

K-D-571 

1 

6  pes . 

1# 

.  10 

64 

XA 

5160 

Body,  oil  pump  -  K-D-ool 

1 

l-l/2# 

1 . 15 

64 

XA 

5161 

Pump,  oil  -  assembly 

K-D-obU 

1 

2# 

2  .30 

64 

XA 

5162 

Washer,  copper  5/16" 

K-D-997 

6 

XX 

.  03 

64 

XA 

5163 

/I  _  _  .                           *                               _                       J—      /T   /»  f f 

Screw,  hex.  cap  5/16' x 
3/4"  N.C.   -  K-X-6-11 

10 

38  pes. 

1# 

.  03 

XA 

5164 

Cover,  oil  base  end 

K-D-973 

1 

l-5/8# 

.25 

64 

XA 

5165 

Gasket,  end  cover 

K-D-974 

1 

30  pes . 

1# 

.05 

64 

XA 

5166 

Plate,   oil  pan  baiile 

l-l/2# 

XX 

K-D-oU4 

1 

.25 

64 

XA 

5167 

washer,  lock  1/4" 

K-X-2U-1 

~t  A 

14 

.  03 

AA 

5168 

Bushing,  reducer  - 

K-D-228 

1 

14  pes. 

1# 

.15 

64 

XA 

5169 

Strainer,  oil  assembly 

K-D-1012 

1 

3  pes . 

1# 

.50 

64 

XA 

5170 

Plug,  oil  strainer 

K-D-568 

1 

7/0# 

.20 

64 

XA 

5171 

Strainer,  oil  assembly 

K-D-l-567 

• 

1 

l-l/4# 

.60 

64 

■S^koXr.,^  pdtsS.lfilr  Lb.  +As  required       0li?'rSceODer  100  Pes. 
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KOHLER  COMPANY 


Part 

Anor  ox . 

Pr  ice 

Page 

No. 

\J  1      tell  U 

Weifht 

Each 

No. 

XA 

5172 

rNaoiivi  f     kj  j-  J-    lull  am    c-*  o 

K-A-569 

$  .03 

1 

130  pes. 

1# 

64 

XA 

5173 

n.o a Ifft  +-      oil   Tiara  TMcrht; 

1# 

K-A-651 

1 

180  pes. 

.05 

64 

XA 

5174 

Pan,  oil  -  K-A-503 

1 

50# 

11.40 

64 

XA 

5175 

Conn.  comp.   (l/8"  I. P. 

l/4"  tublnc)   -  K-A-823 

3 

25  dc s . 

1# 

.  10 

XA 

5176 

SlfiflVft  -     C  ONTO  .  fX/4" 

tubine)   -  K-A-825 

4 

XX 

.03 

XA 

5177 

Nut     comn.    (1/4"  tubincr) 
K-A-R24 

4 

XX 

.05 

XA 

5178 

Tube,   oil  pump  assembly 

K-A-l-615 

1 

11  pc  s . 

1# 

.15 

64 

XA 

5179 

Connector,  oil  line  7/16" 

NP  -  K-A -605 

1 

27  pes. 

1# 

.10 

64 

XA 

5180 

Gasket,   oil  base  left 

K-A-652 

1 

188  pes  . 

1# 

.05 

64 

XA 

5181 

Stud-  oil  nuitiD  3/8"  x 

k-i  V  U  V-A  A              ^             Ly  will  i  ky             /   V-i  0 

1-5/16"  NC  NF  -  K-A-574 

^y  /                             1 1  V        11  1                       Ik       *  k        \S    1  A 

2 

26  pes • 

.03 

64 

XA 

5182 

Tube,  pump  to  block 

K-D-224 

1 

13    DC  s . 

1# 

.30 

64 

XA 

5183 

Can     radiator   -  K-K-580-2 

\J  CL  VJ  %       X    CL  \ul  A>  CL  (_»  Ul                   XV      11      w  v-»  v  k> 

1 

4  pc  s  • 

1# 

1.50 

63 

XA 

5184 

Cla  a  \ra  +■      roHl  fit"  ot*  pon 

LJCX  C3  <\  O  L>  •     1   CtUla  OUl       Vy  cl  LJ 

K-A-843-3 

1 

.  10 

63 

XA 

5185 

R  fl  fi  1  fit"  ot*    t'lnfiliiflAfl  pnn 

liauxci  u  vi       \  xiivx  u vJ. vJ  0     vy  ex 

ClUU            0  tvv  ly  /             IV     IY     kJ  1    I  KJ 

1 

17# 

21  70 

bX  *    1  W 

63 

XA 

5186 

Snrflw      nVifif*  1"   mfi  to  1   »1  0 

i_J  Vy  X  v  *»  ■       O  1 IO  O  V_»               ua  X     77^  ~L.  W 

K-X-67-3 

4 

XX 

.03 

63 

XA 

5187 

1  i  CL  i  IX  X  vXLI  ^      VI  a  O  CI        vUUlu  u 

3-3  /8# 

K-K-582 

1 

1 .50 

63 

XA 

5188 

RfRCkft  t",       fori    qnnn  dt*  t* 

XJX    «\i  »VU  U  a        A  CAj.  X       O  LA  L_/LJ  U 

K-5424 

1 

l/2# 

1 .50 

63 

XA 

5189 

Screw,  hex.  car>  5/16"  x 

lx"  N.C.    -  K-X-6-2 

3 

28  pes. 

1# 

.03 

XA 

5190 

Gasket,  water  manifold 

K-A-655 

1 

188  pes. 

i# 

.05 

63 

XA 

5191 

Manif  0 Id  .  watfir  inlot: 

K-K-58 1 

1 

2-5  /8# 

1.05 

63 

XA 

5192 

Cock    drain  l/3"   -  K-A- 

v/           *  V  ■       t  J  i    CL  111      -L.  /  i — '                    XV  X\ 

599 

18  pes. 

20 

XA 

5193 

Nut     hex.   5/16"  N.C 

K-X-82 -2 

1 

51  pes . 

1# 

X.7T 

.  03 

63 

XA 

5194 

Screw,  fan  adjusting 

K-5423 

1 

18  pes . 

1# 

.  10 

63 

XA 

5195 

Belt,  fan  -  K-5446 

1 

4  pc  s  • 

.  85 

63 

XA 

5196 

Guard,  fan  -  K-5422 

1 

l/2# 

1.50 

63 

XA 

5197 

Nut,  drive  shaft  - 

K-A -62 7 

1 

22  pes. 

1# 

.  10 

66 

XA 

5198 

Washer,  magneto  drive 

shaft  -  K-A-628 

1 

22  tin  q 

.  03 

66 

XA 

5199 

dear,  magneto  drivo 

K-A-524 

1 

3/4# 

1.15 

66 

XA 

5200 

Washer,  thrust  -  K-A- 

629-1 

1 

24  pes. 

i# 

.20 

66 

XA 

5201 

Gasket,  governor  housing 

K-A -659 

1 

XX 

.05 

66 

XA 

5202 

Housing,  governor 

K-D-1301 

1 

2# 

1.50 

66 

■t-Aa  required  #Pri 

UNIVERSI 


PARTS  SECTION 
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Part 
No. 


Name  and  Description 
of  Part 


Qty. 


Approx. 
Weight 


Price 
Each 


Pag 
No. 


XA 
XA 
XA 
XA 

XA 

XA 

XA 

XA 

XA 

XA 

XA 

XA 

XA 

XA 

XA 
XA 
XA 


5203 
5204 
5205 
5206 

5207 

5208 

5209 

5210 

5211 

5212 

5213 

5214 

5215 

5216 

5217 
5218 
5210 


XA  5220 


XA 
XA 
XA 

XA 

XA 

XA 
XA 

XA 
XA 

XA 

XA 

XA 

XA 
XA 


5221 
5222 
5223 

5224 

5225 

5226 
5227 

5226 
5229 

5230 

5231 

5232 

5233 
5234 


Plug,  governor  housing 

K-D-1307 
Nut,  hex.  -  galv.  1/4" 

NC  -  K-B-936 
Screw,  set  l/4nx3/4" 

sq.  hd.  -  K-X -60-10 
Shaft,  magneto  drive  (in- 
cludes hub  &  pin) 

K-A-l-630 
Pin,  fly  weight  - 

K-A-639 
Pin,  cotter  l/l6nx|" 

K-X-36-1 
Spring,  governor  - 

K-A-646 
Key,  Woodruff  #6  -  K-X- 

44-1 

Stud,  sliding  sleeve 

K-A-638 
Bearing,  sliding  sleeve - 

assembly  -  K-A-l-642 
Key,  Woodruff  #3  - 

K-X -43-1- 
Weight,  governor  lever 

K-A-837 
Nut,  hex.   -  brass  #8  NC 

K-X-72-2 
Screw,  rd.  hd.  #8  x  1" 

NC  -  K-X-51-3 
Ring,  lock  -  K-A-654 
Pin,  link  -  K-A-851 
Weight,  governor  fly 

K-A-635 
Pork,  governor  with  lever 

assembly  K-D-1312-1 
Nut  -  K-A-861 
Joint,  ball  -  K-A-774 
Rod,  ball  joint  -  K-D- 

1308 

Pin,  governor  link 

K-A-640 
Washer,  link  plate  K-A- 

645 

Plate,  link  -  K-A-664 
Sleave,  sliding  - 

K-A-641 
Bearing,  ball  -  ND-3202 
Gasket,  governor  housing 

cover  -  K-D-1306 
Cover,  governor  housing 

K-D-1302 
Coupling,  magneto  -  fe- 
male -  K-A-669 
Pump,  fuel  assembly 

AC-1521799 
Valve  -  AC -855003 
Spring, valve-  AC-856270 


1 
1 
1 

1 

2 

14 

2 

1 

2 

1 

2 

1 

1 

1 
1 

2 


1 
2 
1 

1 

2 

4 

8 

1 
1 

1 

1 

1 

1 

2 
2 


xx 

161  pes.  1# 
99  pes.  1# 


l-l/4# 
40  pes . 

XX 

57  pes. 

XX 

119  pes. 
8  pes . 

XX 

3/4# 

XX 


40  pes. 

XX 

69  pes  . 


wkogskp 


xx 

105  pes . 

5  pes . 
10  pes . 

XX 

1-  l/8# 
5  pc  s . 

2-  l/8# 
27  pes. 

xx 


1# 

1# 

1# 
1# 


1# 
1# 

6  pes.  1# 

5/8# 
xx 

18  pes.  1# 
20  pes.  1# 
64  pes.  1# 


1# 

1# 

1# 


in 
1# 


$  .03 
.03 
.05 

3.05 
.03 
.03 
.10 
.03 
.03 

1.05 

.03 

.25 

.03 

.03 
.05 
.03 

.25 

2.00 
.03 
.20 

.15 

.03 

.03 
.03 

.70 
1.15 

.03 

1.00 

.75 

2.95 
.03 
.03 


ungirai  irom 
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Part 

Name  and  Description 

Approx 

• 

Price 

Page 

NO  . 

of  Part 

Qty. 

Weight 

Each 

No. 

AA 

o<Joo 

Screw,  fill.  hd.  #10  x 
5/8"  NP  -  K-X-15-1 

1# 

6 

180 

pes. 

$  .03 

68 

Y  A 
AA 

Plug,  valve  -  AC-855135 

2 

XX 

.20 

68 

AA 

Cover,  valve  seat  - 

assembly  -  AC-1523358 

1 

5/8# 

1.30 

68 

Y  A 
AA 

Nut,  hex.   -  brass  1/4" 

-1  41 

i-W 

NP  -  K-X-76-1 

9 

188 

pes . 

.  Oo 

YA 
AA 

^P"^Q 

Washer,  diaphragm  align- 

1# 

ment  -  AC -855029 

1 

151 

pes . 

.05 

68 

YA 
AA 

Line,  fuel  -  K-D-3710 

1 

7 

pes . 

^ 

.20 

68 

Y  A 
AA 

Protector,  diaph. -upper 

Iff 

AC-1521194 

1 

32 

pes . 

.25 

68 

YA 
AA 

c,0  AO 

Diaphragm  -  AC -855035 

1 

65 

pes . 

1# 

.25 

68 

Y  A 
AA 

Protector,  diaph. - 

1# 

lower  -  AC -855078 

1 

46 

pes . 

.25 

68 

YA 
AA 

D<S11 

Lever,  priming  - 

AC -1522280 

1 

27 

pes . 

.35 

68 

YA 
AA 

Body,  fuel  pump 

AC -856 122 

1 

5/8# 

2.50 

68 

YA 

Gasket,  bottom  cover 

AC -855229 

1 

XX 

1  Jl 
1# 

.03 

68 

Y  A 
AA 

Oct  1 

Cover,  bottom  -AC -855228 

1 

O 
O 

pes . 

1.50 

68 

YA 

AA 

•^Pdfl 

Screw,  fill.  hd.  #10  x 
3/8"  NF  -  K-X-15-3 

3 

XX 

.03 

68 

YA 

ArV 

CiPAQ 

Spring,  rocker  arm 

1# 

AC -855253 

2 

pu  0  • 

.05 

68 

Y  A 
AA 

rp^d 

OcCU 

Cap,  spring  -  AC-855532 

2 

.10 

68 

Y  A 
AA 

OcDl 

Gasket,  fuel  pump  - 

K-D-3713 

1 

XX 

.05 

68 

Y  A 
AA 

Screw,  hex.  cap  5/16"  x 
l/2"  NC  -  K-X-6-1 

6 

47 

pes . 

1  It 

.03 

Y  A 

SPSS 

Link  -  AC -855374 

2 

44 

pes . 

1# 

.25 

68 

Y  A 
AA 

Gasket,  valve  plug  - 

AC-855136 

2 

XX 

.03 

68 

YA 

5255 

Screen  -  AC -854009 

1 

XX 

.10 

68 

Gasket,  bowl  -  AC-854003 
Bowl,  glass  -  AC-1522092 

1 

XX 

.03 

68 

YA 

1 

6 

pes . 

"1  Jl 

.15 

68 

YA 

An 

Seat,  bowl  -  AC -854005 

1 

140 

pes . 

i# 

.10 

68 

YA 

Ait 

Bail,  with  screw 

AC-1522090 

1 

15 

pes . 

i# 

.20 

68 

YA 

Nut,  bail  -  thumb 

AC -855763 

1 

49 

pes . 

i# 

.10 

68 

Y  A 

Gasket,  pull  rod 

AC -855012 

1 

XX 

.03 

68 

YA 
An 

Rod,  pull  -  AC-855250 

1 

21 

pes . 

i# 

.25 

68 

YA 

Ail 

Pin,  link  -  AC -855016 
Clip,  link  pin  -  AC- 

2 

XX 

.05 

68 

YA 

855017 

4 

XX 

.05 

68 

XA 

5265 

Pin,  rocker  arm  -  AC- 

152 1289 

1 

45 

pes . 

i# 

.05 

68 

XA 

5266 

Washer,  rocker  arm 

AC -1521269 

2 

XX 

.03 

68 

XA 

5267 

Arm,  rocker  -  AC-1521986 

1 

6 

pes . 

i# 

1.85 

68 

XA 

5268 

Blade,  fan  -  SC-B-1954 

1 

1# 

1.15 

69 

XA 

5269 

Gasket,  fan  hub  - 

K-D-783 

1 

XX 

.10 

69 

XA 

5270 

Washer,  lock  3/8"  shake - 

^♦proof  -  f -X-22-8 

2 

XX 

_.03^ 

69 

xx  Over 
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Part 

Name  and  Description 

Approx. 

Price 

Page 

No. 

of  Part 

Qty. 

Weight 

Each 

No. 

XA 

con  l 

5271 

Retainer,  shaft  spring 

SC-C-2495 

1 

76 

pes. 

1# 

$  .30 

69 

V  A 

XA 

5272 

Spring,  shaft  cone  adj. 

1# 

SC-C -2498 

1 

38 

pes . 

.15 

69 

XA 

r-  off  1 

5273 

Washer,  shaft  cone  clamp 

SC-C-2496 

1 

121 

pes . 

DP 

.15 

69 

XA 

5274 

Bearing,  fan  shaft 

SC-C-2814 

1 

16 

pes . 

1# 

2.65 

69 

V  A 

XA 

cone 

5275 

Hub,  fan  -  SC-C-19147 
Bearing,  fan  shaft 

1 

4 

pes . 

1# 

2.50 

69 

▼  A 

XA 

5<s  to 

1# 

SC-C-2815 

1 

7 

pes  . 

2.65 

69 

XA 

rnnrr 

5<s  f  7 

Washer,  felt  retainer 

SC-C-2493 

1 

44 

pes . 

1# 

.15 

69 

XA 

5278 

Gasket,  felt  retainer 

SC-C-3837 

1 

XX 

.10 

69 

V  A 

XA 

5279 

Washer,  felt  -  SC-C-2494 

1 

XX 

.15 

69 

XA 

5280 

Retainer,  fan  hub  felt 

SC-C-2492 

1 

26 

pes . 

1# 

.40 

69 

XA 

5281 

Spindle,  fan  -  SC-C-19148 

1 

XX 

2.40 

69 

XA 

5282 

Washer,  fan  shaft 

SC-C-3793 

1 

12 

pes. 

1# 

.20 

69 

XA 

5283 

Washer,  fan  shaft  nut 

SC-C-1263 

1 

48 

pes . 

1# 

.05 

69 

XA 

5284 

Nut,  hex.  5/8"  N.P. 

l# 

K-X-85-2 

1 

21 

pes. 

.03 

69 

"V  it 

XA 

con  c 

5285 

Oiler,  fan  -  SC-C-8650 

1 

24 

pes . 

l# 

.15 

69 

V  A 

XA 

52oo 

Pan,  assembly  (Old  Style) 

K-5425 

1 

4 

lbs. 

7.15 

69 

V  A 

XA 

coon 

Pan,  assembly  -  K-7004 

1 

4-3/8  lbs. 

7.15 

69 

XA 

52  oo 

Blade,  fan  -  SC-F-4801 

1 

1-1/8  It 

s . 

2.  40 

69 

V  A 

XA 

cnon 

Ring,  fan  bearing  snap 

1# 

SC-C-114071 

2 

40 

pes . 

.10 

69 

XA 

conn 

Bearing,  fan  -  SC-C- 

1140692 

<?, 

9 

pes. 

1# 

2  .65 

69 

V  A 

XA 

con  i 

Hub,  fan  -  SC-B-114067 

1 

2-l/4# 

1.45 

69 

•%r  ft 

XA 

5292 

Spacer,  fan  bearing 

SC-C -114070 

1 

19 

pes . 

1# 

.25 

69 

V"  A 

XA 

COOT 

Shaft,  fan  -  SC-C -114068 

1 

3 

pes. 

1# 

1.65 

69 

V  A 

AA 

Screw,  assembly  -  Z-T-l- 

S10-7 

2 

181 

pes . 

1# 

.05 

70 

XA 

cone 
5295 

Washer,  screw  assem. 

lock  -  Z-T-ll-10 

2 

XX 

.03 

70 

V  A 

XA 

5296 

Washer,  lower  plug 

Z-T-56-23 

4 

XX 

.05 

70 

XA 

5297 

Screen,  filter  -  assembly 

Z-C-140-24 

1 

62 

pes . 

1# 

.30 

70 

XA 

COO  o 

5298 

Seat,  fuel  valve, assembly 

Z-C -81-26 

1 

29 

pes. 

1# 

.75 

70 

XA 

5299 

Gasket,  cover-  Z-C-144-10 

1 

XX 

.05 

70 

XA 

5300 

Body,  carburetor  assembly 

Z-B-21A 

1 

l-l/4# 

7.50 

70 

XA 

5301 

Plug,  overflow  -  K-D- 

3654 

1 

73 

pes . 

1# 

►25 

70 

XA 

5302 

Plug,  lower  -  Z-C -138 -23 

2 

XX 

.35 

70 

XA 

5303 

Cover,  carburetor  - 

assembly  -  Z-C-6-14 

1 

5 

pes . 

1# 

3.15 

70 
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Part 

»T                                          n         T"x                            ft           *  ft 

Name  and  Description 

Approx 

• 

Price 

Page 

No 

of  Part 

Qty . 

Weight 

Each 

NO  • 

XA 

5304 

Float  -  assembly 

$  .65 

Z-C-85-8 

1 

44  pes. 

Iff 

70 

XA 

5305 

Axle,  float  -  Z-C-120-4 

1 

XX 

.  10 

70 

XA 

5306 

Lever,  throttle  -  K-A- 

Hoc, 

1 

do  pes . 

iff 

.  to 

rj  r\ 
/U 

XA 

5307 

Pin,  throttle  lever 

XT     a      1  rrr7 

K-A-1573 

X 

XX 

.  10 

YU 

XA 

5308 

Shaft,  throttle -K-A-1566 

1 

41  pes  . 

1# 

.55 

70 

XA 

5309 

Shaft,  butterfly  arm 

n     /!     O  O     A  C\  A 

1 

22  pes . 

Iff 

1 .  4U 

ri  r\ 
/U 

XA 

5310 

Screw,  butterfly  retainer 

Z-C- 136-1 

2 

XX 

.05 

70 

XA 

5311 

Valve,  butterfly  Z-C-21-8 

1 

68  pes . 

1/7 

1.20 

70 

XA 

5312 

Washer,  carburetor  jet 

Z-T-56-24 

2 

XX 

.05 

70 

XA 

5313 

Jet,  compensating  #11 

rj      rt      rr  o  1 

Z-C-5<2-0 

1 

XX 

.  55 

70 

XA 

5314 

Jet,  main  #8  -  Z-C-52-24 

1 

200  pes. 

Iff 

.60 

70 

XA 

5315 

Carburetor  -  complete 

Z-0-10042 

1 

-i     r-  /nil 

l-5/8# 

12  .50 

70 

XA 

5316 

washer,  rotor  felt  ret. 

AR-WA-5245 

1 

175  pes. 

1# 

.05 

70 

XA 

5317 

Plate,  name  -  type 

AB -NP-521 

1 

105  pes. 

1# 

.  10 

71 

XA 

5318 

Coil,  high  tension  AB- 

CL-5238 

1 

1# 

5. 15 

71 

XA 

5319 

Clip,  coll  cable  term. 

AB-EC-5224 

1 

XX 

.05 

71 

XA 

5320 

Housing,  magneto 

4-l/2# 

AB-HG-5216 

1 

8.29 

71 

XA 

5321 

Washer,  ventilator  cover 

AR-WA-5281 

1 

140  pes . 

1# 

.05 

71 

XA 

5322 

Gasket,  ventilator  cover 

1 

XX 

.05 

71 

XA 

532: 

Cover,  ventilator  - 

AB-CV -52126 

1 

25  pes. 

Iff 

.  15 

71 

XA 

5324 

Plate,  name  -  venti- 
lator cover  -  AB-NP- 

5222 

1 

123  pes  . 

1  IJ 

Iff 

.  10 

71 

XA 

5325 

Coupling,  magneto  male 

K-A-670 

1 

5  pes. 

1# 

.75 

71 

XA 

5326 

Washer,  lock  -  AB-WA- 

o  -3-CA 

2 

XX 

.05 

71 

XA 

5327 

Screw,  vent  cover 

«  n                7n     o     rt  a 

AB-SC -37-8-CA 

2 

XX 

.05 

71 

XA 

5328 

Screw,  magneto  coil  lock 

ao   on    n  Ac n 
AB-b0 -XUdU 

2 

100  pes. 

iff 

.05 

71 

XA 

5329 

uaoie,  con  -  speciiy 
length  -  AB-KL-100G57 

1 

151  pes. 

i# 

.05 

71 

XA 

5330 

Clip,  terminal  -  AB-EC- 

1012 

1 

XX 

.05 

71 

XA 

5331 

Bearing,  ball 

AB-BB-60226 

2 

13  pes. 

i# 

1.55 

71 

XA 

5332 

Washer,  bearing  spacing 

AB-WA-1034 

2 

130  pes. 

i# 

.05 

71 

XA 

5333 

Shim,  bearing  .0126 

AB-WA -61 

+ 

XX 

.05 

71 

xxOver  2 
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Part 

Name  and  Description 

Approx. 

Price 

Page 

No. 

of  Part 

Qty. 

Weight 

Each 

No. 

XA 

5334 

Shin,  bearing  .0071 

0  .05 

AB-WA-106 

+ 

XX 

71 

XA 

5335 

Shim,  bearing  .0040 

AB-WA-107 

+ 

XX 

.05 

71 

XA 

5336 

Shim,  bearing  .0197 

AB-WA-1009 

+ 

XX 

.05 

71 

XA 

5337 

Washer,  rotor  felt 

AB-WA-81751 

3 

XX 

.05 

71 

XA 

5338 

Bracket,  interrupter  as- 
sembly -  A3-BK-5259 

1 

3 

pes  . 

1# 

1.30 

71 

XA 

5339 

Strip,  packing  ball  bear- 

ing -  AB-IS-504 

2 

XX 

* 

.05 

71 

XA 

5340 

Plate,  locking  -  AB-PL- 

52125 

2 

XX 

.05 

71 

XA 

5341 

Washer,  interrupter 

lever  stud  -  AB-WA-1012 

1 

XX 

.05 

71 

XA 

5342 

Washer,  interrupter  brkt. 

lock  -  AB-WA-21-5 

2 

XX 

.05 

71 

XA 

5343 

Pin,  interrupter  lever 

stud  -  AB-PN-1007 

1 

XX 

.05 

71 

XA 

5344 

Screw,  interrupter  brack- 

et -  AB-SC-41-8-CA 

2 

XX 

.05 

71 

XA 

5345 

Bracket,  contact  -  with 

point  -  AB-BK-566 

1 

52 

pes . 

1# 

.85 

71 

XA 

5346 

Washer,  contact  brkt. 

lock  -  AB-WA-21-4 

2 

XX 

.05 

71 

XA 

5347 

Screw,  contact  brkt. 

AB-SC-39-5-CA 

3 

XX 

.05 

71 

XA 

5348 

Bushing,  cable  -  K-150595 

1 

72 

pes . 

1# 

.10 

71 

XA 

5349 

Wick, cam  oiler  AB-WK-5231 

1 

XX 

.05 

71 

XA 

5350 

Screw,  name  plate 

AB-SC-121-4CA 

2 

XX 

.05 

71 

XA 

5351 

Rotor, magneto  AB-RT-52105 

1 

l-3/8# 

11.75 

71 

XA 

5352 

Plate,  distributor 

AB -DP -522 54 

1 

5/8# 

3.50 

71 

XA 

5353 

Washer,  distr.  gear 

spacing  AB-WA-528 

1 

XX 

.05 

71 

XA5354 

Washer,   lock  -  AB-WA-288 

5 

XX 

.05 

71 

XA 

5355 

Gear,  distributor 

AB-GE-5282 

1 

9 

pes . 

1# 

2.40 

71 

XA 

5356 

Screw,  magneto  grd. 

AB-SC-24-4CA 

1 

XX 

.05 

71 

XA 

5357 

Brush,  carbon  I:  spring 

AB-BR-529 

1 

XX 

.20 

71 

XA 

5358 

Gear,  rotor  AB-GE-5238 

1 

6 

pes . 

1# 

.85 

71 

XA 

5359 

Ring,  shaft  spring 

AB-SP-1021 

1 

XX 

.05 

71 

XA 

5360 

Gasket,  distributor 

plate  -  AB-GA-524 

1 

137 

pes . 

1# 

.10 

71 

XA 

5361 

Screw,  distr.  plate 

AB-SC-1037-CA 

4 

84 

pes . 

1# 

.05 

71 

XA 

5362 

Washer,  fastening  screw 

AB-WA-98922 

4 

XX 

.05 

71 

XA 

5363 

Washer, sealing  AB-WA-5280 

4 

XX 

.05 

71 

XA 

5364 

Nipple,  rubber  insul. 

AB-IS -82927 

4 

126 

pes . 

1# 

.05 

71 
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Part 

Name  and  Description 

Approx. 

Price 

Page 

W  O  • 

of  Part 

Qty. 

Weight 

Each 

No. 

Y  A 
AA 

OwDO 

Cable,  magneto  #1 

1# 

K-D-3011-1 

1 

13 

pes . 

$  .20 

71 

AA 

OOD  D 

Cable,  magneto  #2 

1# 

K-D-3011-2 

1 

13 

pes . 

.20 

71 

YA 
AA 

S3  6  7 

Cable,  magneto  #3 

1# 

K-D-3011-3 

1 

16 

pes . 

.20 

71 

Y  A 

OuDO 

Cable,  magneto  #4 

1# 

K-D-3011-4 

1 

13 

pes . 

.20 

71 

Y  A 
AA 

OOD  17 

Washer,  rotor  gear 

spacing  -  AB-WA-1070 

1 

XX 

.05 

71 

YA 
AA 

S3  70 

WW  <  V/ 

Shaft,  rotor  gear 

AB-SD-5249 

1 

48 

pes . 

1# 

.10 

71 

Y  A 

AA 

S371 

Ring,  shaft  spring 

AB-SP-5254 

1 

XX 

.05 

71 

YA 

AA 

S3  72 

WW  I  (J 

Condenser  -  AB-CW-5232 

1 

23 

pes . 

1# 

.70 

71 

YA 

S3  73 

Bracket,  wick  ret. 

AB-BK-5283 

1 

XX 

.10 

71 

YA 

AA 

S3  74 

WW  l  "X 

Washer,  lock  -  AB-WA-5-4 

1 

XX 

.05 

71 

YA 

AA 

S37S 

WW  /  w 

Washer,  fastening  screw 

lock  -  AB-WA-6-3-CA 

1 

XX 

.05 

71 

YA 

AA 

WW  f  w 

Screw,  conducting  lead 

AB-SC-37-5-CA 

1 

XX 

.05 

71 

f  A 
\A 

WW  /  / 

Lever,  interrupter 

A3-LE-5236 

1 

86 

pes . 

1# 

.60 

71 

f  A 

\A 

S3  7  ft 

ww  i  Q 

Magneto  -  assembly  (less 

XA-5325)  K-D-3001 

1 

8-l/4# 

35.00 

71 

XA 

5379 

Bushing,  conduit  K-C-1217 

3 

32 

pes . 

1# 

.03 

74 

YA 

AA 

S3R0 

Ww  CJW 

Lead  -  K-5959 

1 

74 

pes . 

1# 

.10 

74 

YA 

AA 

5381 

Nut,  bushing  lock 

K-C-1218 

3 

114 

pes . 

1# 

.03 

74 

YA 

AA 

S3R9 

Nut,  hex.  #10  NF 

K-X-70-3 

3 

XX 

.03 

74 

Y  A 
AA 

Washer,  flat  l/4"K-D-1509 
Bushing,  insulating 

10 

XX 

.03 

Y  A 
AA 

S^RA 

K-E-1237 

2 

33 

pes  . 

1# 

.15 

74 

YA 

A  A 

S3  AS 

Bracket,  coil  support 

K-E-1236 

2 

42 

pes . 

1# 

.25 

74 

YA 

S3Rfi 

Ow 

Coil,  resistance  K-E-1234 

1 

3 

pes. 

1# 

.15 

74 

XA 

S3  8  7 

WWW  i 

Screws,  rd.  hd.  mach. 

#6x7  NC  -  K-X-4916 

1 

46 

pes . 

1# 

.03 

74 

XA 

S3RR 

WW  uu 

Nut,  hex.  #8  NC  K-X-72-4 

4 

XX 

.03 

74 

An 

5389 

Washer,  flat  3/8"  O.D. 

5/32"  I.D.  -  K-X-25-9 

T 
W 

XX 

.03 

74 

YA 

S3Q0 

Screw,  rd.hd.  mach.  #8  x 
5/8"  NC  -  K-X-51-9 

2 

XX 

.03 

74 

XA 

5391 

Clip,  adjustable  - 

K-E-1235 

1 

80 

pes . 

1# 

.20 

74 

XA 

5392 

Nut,  hex.  #6  NC  K-X-71-2 

1 

XX 

.03 

74 

XA 

5393 

Coil,  resis.  assembly 

K-E-1233 

1 

4 

pes . 

1# 

1.75 

74 

XA 

5394 

Rinr     lock  -  r-lSlS-11 

llll  1  r_  •       X  WW  IV             I,      X  W  -L  W  XX 

1 

XX 

.  Uu 

XA 

5395 

Plate,  instruction 

K-151508 

1 

XX 

.30 

74 

XA 

5396 

Nut,  lock  -  K-151523 

1 

XX 

.10 

74 

XA 

5397 

Switch,  manual  (includes 
XA-5405)  E1206 

K-C-1200-1 

1 

4# 

5.90 

74 

I  xxOver  2 
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Name  and  Description 

Approx. 

Price 

Page 

NO , 

of  Part 

Qty. 

We  ight 

Each 

No. 

V  A 

AA 

C7QQ 

Screw,  rd.hd.mach.  #10x 
11/16"  NC  K-X-50-31 

2 

164  pes . 

1# 

$  .03 

74 

Y  A 

oo  yy 

Washer,  lock  shake proof 

K-X-22-9 

2 

XX 

.03 

74 

V  A 

XA 

54UU 

Screw,  rd.  hd.  mach. 
#10x3/8"  NF  K-X-50-2 

1 

XX 

.03 

74 

XA 

54U1 

Condenser  -  K-AC-1539 

1 

12  pes . 

1# 

.50 

74 

XA 

c  A  f\cs 

54U«i 

Fuse  -  25  ampere 

K-A-804 

2 

17  pes. 

1# 

.10 

74 

V  A 

AA 

54  Uo 

Switch,  snap  -  K-151510-2 

1 

20  pes  . 

1# 

1.00 

74 

Y  A 

AA 

c  a  r\  A 
54U4 

Wire,  magneto  ground 

1# 

K-E-816 

1 

36  pes. 

.10 

74 

V  A 

AA 

54U5 

Switch,  knife  -  complete 

l-l/8# 

K-E-1206 

1 

2.25 

74 

V  A 

AA 

54UO 

Switch,  manual  -  assembly 

K-E-1200 

1 

6-1/8  lbs. 

7.75 

74 

Y  A 

AA 

Bushing,  insulating 

-l-ff 

K-D-1511 

1 

60  pes. 

.10 

72 

Y  A 
AA 

Plate,  brush  support 

K-D-1502 

1 

2# 

1.10 

72 

Y  A 

AA 

54uy 

Screw,  fill.  hd.  5/16"  x 

1"  NC  -  K-X-53-3 

1 

4U    PCS • 

tM 
Iff 

.03 

72 

XA 

5410 

Screw,  hex.  cap  3/8"  x 
1-5/8"  NC  -  K-X-7-4 

4 

16  pes. 

1 M 
Iff 

.03 

72 

V  A 

aA 

54 11 

Bracket,  armature  support 

K-D-716 

1 

1  AM 
14y 

6.30 

72 

YA 

Gasket,  generator  ball 
bearing  -  K-B-903 

1 

XX 

.03 

72 

Y  A 

KA  1 
54  lO 

Cover,  generator  - 

o    l  /oil 

K-D-730 

1 

1.60 

72 

V  A 

AA 

5414 

Screws,  fill.hd. 

1/4"  x  1/2"  NC  K-X-52-1 

4 

96  pes. 

1# 

.05 

72 

V  A 

AA 

CA  1  C 

5415 

Washer,  insulating  - 

K-D-1508 

8 

188  pes. 

1# 

.05 

72 

V  A 
XA 

54  lb 

Bushing,  Insulating 

K-D-1507 

4 

XX 

.05 

72 

V  A 

XA 

5417 

Pole,  Field  -  assembly 

K-D-l-722 

4 

3-l/4# 

1.35 

72 

V  A 

AA 

541b 

Insulator,  lead  -  K-D-234 

1 

XX 

.02 

72 

YA 
AA 

*\A~\  Q 

Lead,  negative  -  K-D-975 

1 

6  pes  . 

1# 

.25 

72 

Y  A 
AA 

54«2U 

Lead,  shunt  field  - 

K-D-960 

1 

39  pes. 

1# 

.03 

72 

YA 
Aa 

Lead,  series  field  - 

K-E-958 

1 

19  pes. 

1# 

.30 

72 

YA 
AA 

AOO 

Coil,  field  -  lower  left 

K-E-766 

1 

4-l/4# 

4.55 

72 

YA 
Ait 

SAPS 

Coil,  field  -  upper  left 

K-E-767-1 

1 

4-l/4# 

4.55 

72 

XA 

5424 

Coil,  field  -  lower  right 

K-E-765 

1 

4-l/4# 

4.55 

72 

XA 

5425 

Coil,   field  -  unoer  richf. 

K-E-764-1 

1 

4-l/4# 

4.55 

72 

XA 

5426 

Lead,  brush  -  K-D-1130 

1 

20  pes. 

1# 

.05 

72 

XA 

5427 

Coil,  field  assembly 

K-E-l-723 

1 

17-l/8# 

18.20 

72 

XA 

5428 

Studs,  brush  holder 

K-D-1505 

4 

11  pes. 

1# 

.10 

72 

Digitizes  Jgjo 
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Name  and  Description 

Approx . 

Price 

Page 

No . 

of  Part 

Qty . 

weight 

Each 

NO. 

XA 

5429 

Arm,  brush  holder 

$  .<sU 

Tf       T*\      O  A  IT  O 

K-D-947-2 

4 

18  pes . 

1# 

72 

XA 

5430 

Body,  brush  holder 

K-D-946-3 

4 

6  pes. 

1# 

.30 

72 

XA 

5431 

Spring,  brush  holder 

i  Jl 

Iff 

K-D-948 

4 

100  pes. 

.05 

72 

XA 

5432 

Screw,  set  -  brass  5/16"x 
5/8"  NC  -  K-D-950 

4 

92  pc  8 . 

i  Jl 

Iff 

.03 

72 

XA 

5433 

Pin,  brush  holder  - 

K-D-949 

4 

105  pes. 

.  03 

72 

XA 

5434 

Nut,  hex.  brass  5/16" 

NC  -  K-D-951 

4 

XX 

.03 

72 

XA 

5435 

Holder,  generator  brush 

K-D-741-2 

4 

8  pes . 

1# 

.  55 

no 

72 

XA 

5436 

Bracket,  switch  support 

7/8# 

L.H.   -  K-D-980 

1 

T  O 

.30 

72 

XA 

5437 

Bracket,  switch  support 

R.H.   -  K-D-979 

1 

7/e# 

.30 

72 

XA 

5438 

Nut,  hex.  3/8"  NC 

V       O  1  O 

K-X-83-2 

2 

34  pes . 

T  Jl 
Iff 

.03 

XA 

5439 

Frame,  generator  - 

K-D-714 

1 

68# 

10.05 

72 

XA 

5440 

Bushing,  rubber 

K-D-229 

1 

63  pc  s . 

Iff 

.  10 

72 

XA 

5441 

Screw,  hex.  cap  3/8"x 
1-1/4"  NC  -  K-X-7-2 

8 

19  pes. 

Iff 

.  03 

72 

XA 

5442 

Screen,  generator  frame 

K-D-960 

o 

2 

10  pes. 

1  Jl 
Iff 

.  15 

72 

XA 

5443 

Screw,  hex.  cap  3/8"  x 

O     t    /o  ft     it               tt    v     ft  C 

d-l/d    NC  -  K-X-7-5 

8 

"IT 

11  pes . 

T  Jl 

1# 

.  03 

72 

XA 

5444 

Armature  -  K-D-768 

1 

56# 

30.00 

72 

XA 

5445 

Brush, generator  -  K-D-742 

4 

29  pes. 

1  Jl 

Iff 

.35 

72 

XA 

5446 

Pin, starting  crank  spring 

K-C -1204 

1 

64  pes . 

1# 

.03 

75 

XA 

5447 

Guide,  starting  crank 

tt    /n     t  ooo 

K-C-1202 

1 

4  pes . 

1# 

.10 

75 

XA 

5448 

Crank,  starting  K-C-593 

1 

2  lbs. 

.90 

75 

XA 

5449 

Pin,  starting  crank 

K-A-596 

1 

35  pes. 

1# 

.03 

75 

XA 

5450 

Support,  starting  crank 

K-C-1201 

1 

7/8# 

.35 

75 

XA 

5451 

Spring,  starting  crank 

v    o     i  o  fVi 

K-C -1209 

1 

42  pes  . 

1# 

.03 

75 

XA 

5452 

Crank,  starting  -  as- 
sembly -  K-C -1-593 

1 

3-5/8# 

1.55 

75 

XA 

5453 

Gauge,  valve  feeler  .006 

K-B-l-913 

1 

133  pc  s . 

1# 

.03 

76 

XA 

5454 

Gauge,  point  setting 

a  T">       /"» /T  CCO 

AB-GG-552 

1 

XX 

.05 

76 

XA 

5455 

Bag,   tool  -  K-B-915 

1 

XX 

.10 

76 

XA 

5456 

Wrench,  spark  plug  (1  x 
1-1/8"  hex.)  K-D-831 

1 

5/8# 

.30 

76 

XA 

5457 

Elbow,  compression  -comp. 
(1/8"  I.  P.  1/4"  tub- 

ing) K-A-822 

1 

20  pes. 

1# 

.15 

76 

XA 

5458 

Nipple,  pipe  1-1/4"  x  4" 

I. P.     -  K-A-48 

1 

2-3/4# 

.25 

76 

D 
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Part 

Name  and  Description 

Appr  ox 

Price 

Page 

No. 

of  Part 

Qty. 

Weight 

Each 

No. 

XA 

5459 

Kit,  tool  -  K-D-965 

1 

5-l/4# 

$  .90 

76 

XA 

5460 

Plant,  light  -  Type  E 

475# 

110  volts,  1500  Watts 
Nipple,  li"  x  3" 
Elbow,  liff  x  90° 
Pipe,  l^"x26" -thread  one 

1 

421.00 

77 

XA 

5461 

1 

2  pes  . 

1# 

.13 

77 

XA 

5462 

1 

1# 

.40 

77 

XA 

5463 

end 

1 

5# 

1.15 

77 

XA 

5464 

Nipple,  3/8"  x  2" 

1 

10  pc  s . 

1# 

.05 

77 

XA 

5465 

Bushing,  reducer  -  3/4"  x 

1# 

3/8"  W.  I. 

1 

10  pes . 

.07 

77 

XA 

5466 

Elbow,  3/8"  x  45°  -  W.I. 

1 

7  pes . 

1# 

.14 

77 

XA 

5467 

Nipple,  3/8"  x  7" 

1 

3  pes. 

1# 

.11 

77 

XA 

5468 

Elbow,  3/8"  x  90°  -  W.I. 
Plug,  pipe  -  3/8" 

1 

6  pes . 

1# 

.14 

77 

XA 

5469 

1 

20  pes . 

1# 

.04 

77 

XA 

5470 

Nut,  hexagon  -  1/2"  N.C. 

4 

14  pc  s . 

1# 

.02 

77 

XA 

5471 

Washer,  lock  -  1/2" 

4 

80  pes. 

1# 

.60* 

77 

XA 

5472 

Door,  house  -  22SM162 

2 

io# 

3.25 

77 

XA 

5473 

House,  light  plant 

211UA16 

1 

103# 

45.00 

77 

XA 

5474 

Bolt,  machine  -  3/8"  x  1" 

N.C. 

4 

19  pes. 

1# 

.03 

77 

XA 

5475 

Strip,  mounting  - 

4225A739 

2 

2  pes . 

1# 

.55 

77 

XA 

5476 

Bolt ,  machine  -  l/2"  "x 
3f«  N.C. 

4 

4  pes . 

1# 

.05 

77 

XA 

5477 

Pan,  oil  assembly  less 
XA5173  &  XA5180 
K -A -2 -503 

1 

54# 

17.75 
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Part 
No. 


Name  and  Description 
of  Part 


Qty. 


Appr ox . 
Weight 


Price 
Each 


Page 
No. 


XA  5478 
XA  5479 
XA  5480 
XA  5481 
XA  5482 
XA  5483 
XA  5484 
XA  5485 
XA  5486 
XA  5487 
XA  5488 

XA  5489 


Piston,  semi 
K-D-508-1 

Pin,  piston 
oversize  - 

Pin,  piston- 
size  -  K-A 

Pin,  piston- 
size  -  K-A 

Ring,  comp. 
oversize  - 

Ring,  comp. 
oversize  - 

Ring,  comp. 
oversize  - 

Ring,  comp. 
oversize  - 

Ring,  oil  - 
oversize  - 

Ring,  oil  - 
oversize  - 

Ring,  oil  - 
oversize  - 
20 

Ring,  oil  - 
size   -  K-D 


-finished 

-  .003 
K-A-510-3 
.005  over- 
-510-5 
.010  over- 
-510-10 

•  .005 
K-A-826 -5 

•  .010 
K-A-826-10 

•  .020 
K-A-826-20 

•  .030 
K-A-826 -30 
,005 

K-D-2448-5 

010 

K-D-2448-10 

020 

K-D-2448- 

030  over- 
-2448-30 


3/4# 

11  pcs.l# 
11  pcs.l# 
11  pes. 1# 

XX 
XX 
XX 
XX 
XX 
XX 

XX 
XX 


$1.05 
.15 
.15 
.15 
.15 
.15 
.15 
.15 
.20 
.20 


.20 
.20 


xxOver  200  Pes.  per  Lb- 


tAs  required 


■>*Price  per  100  Pes . 
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